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ABSTRACT
Interest in corporate fitness is increasing.

In this

study, absenteeism rates and health care costs were
measured for 12 months before and 12 months after
implementation of a corporate fitness class.

It was

hypothesized that those who participate in the fitness
program would have lower absenteeism rates and health care
costs.

It was also hypothesized that lifestyle factors

would be significantly related to the decision to
participate in the fitness program and to absenteeism.
Results showed no significant relationship between
program participation and absenteeism.

Also, it was found

that average health care costs were lower before the
program intervention and increased after the program began.
Second, lifestyle variables relating to the decision to
participate in the fitness program were evaluated using
multiple correlation.

A significant relationship was found

between certain lifestyle variables and participation in
the program.

Third, lifestyle variables were included in a

multiple correlation with absenteeism as the dependent
variable.

Again, a significant relationship was found

between certain lifestyle variables and absenteeism.
study failed to support the hypothesized relationship
between fitness, health care costs and absenteeism.

The
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INTRODUCTION
Costs of Health Ca r e and Absenteeism in America
Wit h an i ncrea se i n physical fitness in America , there
has been an incre as e of r ese ar ch on fitness and its
effects.

One of the ar e as of in te r est is in the workplace.

The worksite is one of the most obvious and challenging
sites for heal t h promotion e f fo r ts .

Workers spend

approximat e ly 30 % of thei r waking hours at the worksite
( Bre nnan, 198 2) .

Corporate f i tness is a relatively new

are a of r esearch for industr i al/orgfanizational psychology.
Ev e n so , s i gn i fi~ant findings have been documented by many
studies .

Corporate fitness has been interpreted as saving

many corpo r ations money by being significantly related to
some e xpens i ve problem areas, such as absenteeism and
health care costs .

Data on the expenses of these problem

areas have been collected through the years.

In 1984, the

U.S. Department of Health and Human Services estimated that
health ca r e spending came to $393 billion, or more than $1
billion per day (Reczynski, 1986).

Employers pay nearly

half of that , or 10 % of the Gross National Product (Berry,
1981).

Some companies are paying as much as 25% of total

payroll in absenteeism , disability, turnover, and decreased
productivity.

American businesses pay $80 billion yearly

for insurance premiums to employees

("Fitness Corporate
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Style,
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1984). Premature deaths cost $25 billion and 132

million working days of lost productivity yearly (Higgins &
Phillips, 1979).

One employee having a nonfatal heart

attack can cost a company $25,000 - $30,000 in
hospitalization, workers' compensation, and higher
insurance premiums.

The President's Council on Physical

Fitness and Sports (1984, p.3) found that heart attacks
kill more than one-half million Americans every year, many
in their prime productive years.

They also found that pain

afflicts 75 million working men and women, and accounts for
$1 billion in lost output, plus $250 million in workers'
compensation claims.

Most back pain is a consequence of

neglected muscles (PCPFS, 1984).

Five hundred million

workdays are lost due to illness and disability.

Twenty-

six million days are lost due to coronary heart disease and
hypertension (Berry & Berry, 1984).

In 1975 Canada lost

745 million production hours at a cost of $3.8 billion due
to lifestyle related illnesses (Cox, Shepard, & Corey,
1981). It is estimated that by 1990 employers will be
paying on the average more than $3,000 per year per
employee for medical benefits alone (Puget Sound Health
System Agency, 1983).
Consequently, the health care industry is the second
largest industry in the U.S. Medical insurance represents
one of the largest components of employee benefits, with
annual costs exceeding $200 billion (Tenneco, 1984).

Yet
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in 1982, treatment of disease absorbed 96% of the total
costs and only _4% was spent on prevention and health
promotion (O'Donnell & Ainsworth, 1984).
Fitness and Industry
Considering these data, companies have begun to
implement fitness programs in an attempt to decrease
absenteeism and health care costs.

The basic philosophy

companies are taking is that increased exercise, through
corporate fitness classes, will help an employee to be
healthier (Cooper & Collingwood, 1984: Hoffman & Hobson,
1984; Tillman, 1965; Jasnoski & Holmes, 1981) and therefore
make fewer insurance claims (decreased health care costs)
and take less sick leave (decreased absenteeism).

Driver

and Ratliff (1982) have developed a model which depicts
employer's perceptions of benefits gained from fitness
programs.

Initially, management seems to perceive that

exercise will lead to increased fitness levels.

The model

further indicates that once physical fitness levels
increase, increases in wellness, cohesiveness, and
satisfaction follow.

This may lead to increased behavior

desired by the organization such as increased productivity,
decreased turnover, decreased absenteeism and decreased
sick days used.

The increased wellness causes a decrease

in health care claims which affects gains for the
organization such as increased profit, increased company
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visibility and increased social responsibility.
Additionally, it is thought that increased satisfaction may
not only result from increased fitness but also from
cohesiveness which emanates from group fitness activities.
Relation Between Fitness and Health Care Costs
As stated earlier, employee health care costs
represent a large sum of money for business each year.
Again, the idea is that a fitness program should make an
employee healthier and, therefore, not in need of medical
attention as much as someone not involved in a fitness
program.

There have been few scientific research studies

conducted on this area, but many tase studies have
supported this relationship.
Gettmen (1986), in a study uslng Mesa Petroleum
Company, compared health care costs for active and
sedentary employees.

In 1982, the 453 employees who were

considered active in the fitness program showed
significantly lower medical costs, $173 on the average,
than the 325 sedentary employees, $390 on the average.

In

a theoretical analysis of the amount of money saved,
Gettmen calculated the total cost per 1,000 employees using
the cost per employee rate.

He found that a

$217,000

savings would exist by having 1,000 active and 1,000
inactive employees.
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Cox, Shepard, and Corey (1981) found for one Canadian
Assurance Company that a 20% participation rate in exercise
classes could potentially be related to a 1% decrease in
company payroll costs, resulting from reduced turnover and
absenteeism of employees, according to employee
questionnaires.

Those who chose to participate in exercise

had a diminished rate of health care visits, fewer colds,
fewer absences, and lower expenditures on drugs.
Causation, though, was not established.

Baun and Langreen

(1984) and Baun, Bernacki and Tsai (1986), when doing a
study using Tenneco's Wellness Program, found a significant
relationship between decreased medical claim costs and
exercise.

The average yearly claim for nonexercising

females was $1,535.85 compared to exercising females' claim
of $639.07.
significant.

This difference was found to be statistically
They also found a trend for male

nonexercisers to have higher claims ($1,003.87) than male
exercisers ($561 .87), but this difference was not found to
be statistically significant.
Relation Between Fitness and Absenteeism
The relation between physical fitness and reduced
absenteeism is one of the areas with the strongest research
base.

Research is based on the claim that those who

exercise feel better, are in better condition, and
therefore miss less work (Hoffman &- Hobson, 1984).
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Linden ( 1969) performed a study to find if

II

repeaters 11

(persons with many sickness absences for different and
unrelated reasons) are less physically fit than those who
are hardly absent at all. Physical fitness was determined
by measurement of the maximal oxygen intake during
performance of dynamic work.

Two groups were used.

For

one group an inverse relation between absenteeism and
fitness was found but it was not statistically significant.
For the other group, no relation was found.

Linden

suggests that for repeaters, factors other than physical
fitness come into play to cause absenteeism, such as
psychological factors.
In contrast to this study, other research has shown a
significant relationship between absenteeism and fitness.
Northern Natural Gas reported that participants in an
aerobic program lost significantly fewer work days than
those that did not participate (Higgins & Phillips, 1979).
Lang (1983) reported that a recent study done at Battelle
Memorial Institute indicated the employees who used the
fitness facility at the firm 1 s laboratories averaged 2.8
days less absenteeism than those who did not.

The firm

reported that the total savings associated with the reduced
absenteeism was approximately $150,000 per year.

Baun,

Bernacki, and Tsai (1986) studied a random sample of 517
employees in a company population of 2,475 and found a
trend for exercisers to have fewer sick hours than
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nonexercisers, but a statistically significant difference
was only demonstrated between female exercisers and
nonexercisers (47 vs. 69 hours).

Gettman (1986) found a

significant difference in absenteeism between the active
and sedentary employees at Mesa in 1982.

Active employees

at Mesa had fewer absenteeisms than the sedentary
employees.

Absenteeism rates for exercisers were 29% lower

than the nonexercisers in 1982 and 51% lower in 1983.

A

subgroup analysis of the data collected by Gettman revealed
an opposite finding to the results of Baun et al. (1986).
At Mesa, the male exercisers were significantly lower in
absenteeism than the male nonexer~isers, but there was no
significant difference between the female exercisers and
nonexercisers.
In a control group study done at two Canadian Life
Assurance Companies (one being control and one being
experimental), Cox, Shepard, and Corey (1981) found that
six months after implementation of their fitness program,
employee absenteeism was decreased by 20% at both test and
control companies.

They also saw a 42% decrease in

absenteeism for high adherents of the program compared to
other employees of the test company.

This difference in

the test company was statistically significant.

One year

later, Song, Shepard, and Cox (1982) found that high
adherent participation dropped and low adherent
participation increased in the experimental company and

8

there were no longer significant differences between the
original high adherent participants and other subjects.
Methodological Problems with Previous Research
Despite a plethora of research, the most common
widespread problem is the lack of sound methodological
research.

Causation is not soundly proven.

Most of the

so-called research is pre-experimental (case studies) which
are used for evaluation of a particular fitness program.
These designs are plagued with various methodological
problems; and therefore, definite causal relationships
cannot be inferred.

However, these designs are good for

suggesting relationships and, therefor~, can be used to
evaluate how fitness programs relate to absenteeism and
health care costs.
As corporate fitness becomes more popular, we must
make better attempts at implementing scientific research.
There is a definite difference between evaluation and
scientific research attempts and the goals of each should
be distinguished before investigation begins.

Research is

an attempt to find truth, while evaluation is an attempt to
establish value (Knott, 1986).

Evaluation attempts may

show nonspecific effects but they do not prove . causation.
In other words, with evaluation there is no way of knowing
if the fitness program itself caused the effects or if some
other entity caused the effects.

Howard and Mikalachki
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(1979) suggest there is little evidence proving fitness
programs have a direct or specific benefit on employee
health or in the workplace mainly because of a lack of
objective data.

They have suggested that this lack of

objective data may stem from 1) data restriction policies
of specific organizations, 2) the lack of necessary program
evaluation because of the company s inherent faith in the
1

probable benefits of a fitness program, and 3) the lack of
expertise in the design of program evaluations.
Implementing scientific research will provide us with
data which shows causation, are replicable, and are
generalizable.
Threats to Internal Validity
First, to improve research on fitness and its
effects, we must take into consideration possible threats
to internal validity.

These threats may cause nonspecific

relationships in our investigation attempts which we then
mistakenly interpret as coming from our fitness program.
These threats must be controlled in order to show causation
by fitness program factors.

These possible threats to

internal validity will be discussed in detail.

Reviewing

some of the previous literature on corporate fitness
programs, we find many of these problems evident.
the studies show a good case for causation.

None of

Also, most

research studies are simple untreated and self-selected
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control group designs with pretest and posttest.

This is

the most common design in social science research (Cook &
Campbell, 1979).
Lack of Long-Term Data.

A major problem faced by

investigators of fitness programs is the threat of shortterm data. Because corporate fitness is relatively a new
concept, we often base findings on
causation.''

11

instantaneous

It is normal in fitness research to have to

rely on data from delayed causation since the premise our
findings are based on is physical.

As changes in the body

take place, however, changes will take place in the
workplace.

Changes to a person's fitness level or body may

take years.

And since we are trying to prove these changes

will cause changes in the way a person is in the workplace,
longitudinal, or long-term data are needed.
data, though, are not free of chance.

Even these

Even delayed

causation could be accounted for by history or chance
unless careful control is used.
Longitudinal data were scarce in the literature
reviewed.

The studies which will be the closest to having

longitudinal data soon are Baun and Langreen (1984),
Bernacki and Baun (1984) and Baun, Bernacki, and Tsai
(1986) at Tenneco.

Another company which is waiting for

long-term data is Kimberly-Clark (Dedmon & Smoczk, 1983).
Health care costs and absenteeism levels will be looked at
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on a later date, according to them.

The other studies

looked at short-term data collected within a year or two
after implementation of the fitness program.
Use of Self - Reports.
employees

1

Few companies document their

participation rates in corporate fitness

programs, with many studies only using self-reported
exercise levels.

Those who complete self-reports may be the

employees interested in health and fitness already.

For

example, Gettman (1986) documented activity levels by
having employees voluntarily submit monthly exercise log
cards.

Baun, Bernacki, and Tsai (1986) and Baun and

Langreen (1984) measured adherence levels by selfrecorded
weekly exercise activities.

Linden (1969) measured fitness

by maximal oxygen intake during performance of dynamic work
(bicycle).

In contrast, Shepard, Cox, and Corey (1981) and

Song, Shepard, and Cox (1982) also measured actual
participation in their companies' employee fitness
programs.

The problem encountered with self-reports is

that there is no way of maintaining truthfulness in the
reporting.

Also people may think that they exercise more

than they actually do.

In order for the comparisons to be

correct, one must be correct about who exercises and who
does not.
Selection Threat.

Another widespread problem · in fitness

research is a selection threat.

There is no way to
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ethically force employees into a mandatory fitness program.
Therefore, one must rely on those employees who volunteer
to involve themselves in the program.
getting a representative sample.

This may prevent

It is difficult to claim

that the employees that exercise show lower absenteeism and
health care costs because of the exercise program.

It may

be that these employees would have shown this pattern
regardless.

Also, those who volunteer to join fitness

programs may be the employees with motivation and interest
in fitness in the first place.

In all of the studies

reviewed, the participants volunteered to document their
own participation and exercise performance or volunteered
to join a fitness program.

In no study was there random

assignment of employees to an exercise group.

This

condition, though, would be very difficult to fulfill in
any corporate setting.

One cannot force people to

exercise, or not to exercise.

In addition, there is no way

to control their exercise habits while they are at home or
away from the office; and thus, good firm causation cannot
be established in a corporation.
Selection - Maturation Threat.

Another possible threat to

the validity of previous research, which is related to
selfselection, is one of selection-maturation (Cook &
Campbell, 1979).

This threat will show a pattern where the

two groups are growing at different average rates in a
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common direction.

When this growth continues, it results

in larger posttest and pretest differences between groups.
This result, though, will have nothing to do with the
implementation of a fitness program.

It is quite common to

find this result when employees are self-selected into
treatment.

Cook and Campbell (1979) state that these

employees are usually more metorious or keen employees and
will usually be intrinsically more able or more exposed to
opportunities for change and therefore will change faster
over time, regardless of the treatment.

Gettman's (1986)

results may have been a result of this threat.

Those

employees who were sedentary both years showed only one
hour less absenteeism than those who were sedentary the
first year and became active the second year.

This could

have been a selection-maturation effect.
Selection - History Threat.

Selection-history could also

be a plausible threat to any of the studies which obtained
their control group from a different setting than their
experimental group.

An event may happen in one company to

affect the results which may not have happened at the other
company.

This could be the case in Cox, Shepard, and

Corey's (1981) research since two different companies were
used.
Hawthorne Effect.

Another problem threatening the

literature reviewed is the "Hawthorne effect" (Cook &
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Campbell, 1979).

The changes in absenteeism and health

care costs could simply be due to the fact that the
corporation made a change in policy (implementing the
fitness program or questionnaire).

The change may just

come from the fact that someone is paying attention to
them.

An example would be where both the control and test

group showed changes.

Shepard, Corey, Renzland, and Cox

(1982) and Cox, Shepard, and Corey (1981), when working
with health care costs reduction, found that decreased
c o s t s c o u 1d h a ve a r i s e n f r o m a

II

no n s p e c i f i c

II

Ha wt h o_r n e

effect since savings were shown equally in both control and
test groups.
The only real way to control for a Hawthorne effect
and other threats to validity is .to implement a real
fitness plan in the experimental companies and implement a
11

fake

11

fitness plan in the control companies.

The two

groups would have to be random samples from the same
population.

The fake treatment would consist of the same

excitement, motivation, instructors and classes as the real
fitness plan but the exercises would be different.
Somehow, the control group would not be allowed to reach
their fitness training zone.

They would have to believe

that what they are doing is helping, and the instructors
would have to also believe the participants were reaching
their training zone.

Everything that was happening at the

experimental company would have to happen at the control
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company except for the control groups' ineffective class.
This is a type of double-blind study.

Then if the

experimental group showed significant changes over the
control group, Hawthorne could be disproved as the reason.
The problem with this fake treatment plan, obviously, is
that it is unethical.

Employees would be deceived into

believing that all the hard work they were doing was making
them fitter.

Because of this problem, Hawthorne will

always be a real threat to deal with.
Lack of Control Groups.

Control group experimentation is

lacking in many studies of corporate fitness.

For example,

random assignment to forced participation or forced
nonparticipation is not possible.

Examples of inadequate

control group stJdies would be case studies and single
group pretest/posttest designs.

These studies reflect more

of an evaluation than research.

A frequent control group

would be another company which is identical to the test
company.

As stated earlier, no resulting differences

between the two companies or significant differences in the
experimental company alone would certainly help disprove
the Hawthorne effect.

This type of control group study was

attempted by Cox, Shepard, and Corey (1981).

They

implemented a fitness program using two Canadian Assurance
companies they found to be alike.

The experimental company

consisted of 1281 employees from the Canadian Life
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Assurance Company.

The control group population was

compromised of 577 employees of the North American Life
Assurance Company.

These companies were found to be

typical middle aged sedentary office populations.

The

experimental company had a fitness plan while the control
company did not.

The results of this study found that both

the control and experimental companies showed significant
desired changes.

This could have been from a simple

passage of time.

While no Hawthorne effect was apparent,

since the company getting attention was no different than
the company not getting attention, this study also negates
fitness as the only cause for the changes. Cox et al.
(1981) did attempt to match these populations but in future
research more precise matching is needed.

We need to make

sure that differences in the experimental and control
groups are not what caused any program results.
Other researchers simply use nonparticipants as
control subjects.

If done correctly this can be an

effective control group.

Both control and experimental

groups should be randomly selected and both have the same
conditions surrounding them, except for fitness class
participation.

No self-selection can be allowed in order

for there to be a good control group situation.
control must be used.

Great

An example of this attempt at

control groups use is illustrated in Baun et al. (1984).
They divided subjects

into five groups ranging from those
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who exercised more than two times per week to nonmembers of
the exercise program.

Nonmembers were considered controls.

Gettman (1986) also attempted this type of control
situation.

He used active employees as the experimental

group and sedentary employees as the control group.

Again,

these samples are not random and may not be accurate since
employees logged their own activity level.
truthfulness problem was addressed earlier.

This
Hawthorne can

also be a real threat in this control group situation.
Mortality Threat.

Mortality is definitely a problem when

it comes to fitness program testing.

It is easy for

employees to drop out of the exercise program because of
loss of motivation, class not being advanced enough,
business, etc.

Cox, Shepard, and Corey (1981) and Song,

Shepard, and Cox (1982) dealt with this problem by making
dropouts a group of their own to be compared to the control
and participants.

Gettman (1986) shows a dropout rate but

does not discuss it and any implications it may have.
Threats to External Validity
Also important to the methodological soundness of a
study, if employee fitness is to be researched correctly,
is external validity.

Threats to external validity include

the interactions of selection and treatment, of setting and
treatment, and of history and treatment (Cook & Campbell,
1979).
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Selection/Treatment.

The interaction of selection and

treatment is the inability to generalize from one group to
another.

Systematic recruitment factors lead to findings

that may only be applicable to volunteers or health
conscious people.

This is shown in all the studies

reviewed with self-selection.

A solution may be to make

involvement in the experimental group as convenient as
possible.
Setting/Treatment.

The interaction of setting and

treatment involves the inability to generalize from one
setting to another.

This is also a prevalent problem in

the reviewed literature which could be solved by varying
settings and analyzing for causal relationships in each.
History/Treatment.

The interaction between history and

treatment is the inability to generalize happenings at one
time to another time in the future.

A solution to this

problem, especially found in our literature, since most of
it involved short-term data, may be waiting for more
longitudinal data or conducting the experiment at different
times.
Validity Generalization
As stated earlier, it is important in research to be
able to generalize results across populations.

Proponents

of evaluation think that generalizability is not important.
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They only evaluate what is happening in their specific
population.

Yet, in the future, validity generalization

will become more and more important in this line of
research.

Fitness programs entail cost to set up.

If we

can allow a company to analyze whether a fitness program
would suit their company or not in advance, it may save
them money.

In order to do validity generalization, we

need many studies to do a meta-analysis on and make a
priori distribution to compare our population to.

This

method takes relevant information from other studies done
into account (Schmidt & Hunter, 1977).

It would save

companies money to analyze whether the· fitness program
would have good end results or not before their
implementation.
Quasiexperimentation - A Solution
Cook and Campbell (1979) reviewed a method of research
which may prove to be the best way to approach valid causal
relationships in a field setting.
quasiexperimentation.

This method is called

According to Cook and Campbell, this

design has treatment outcomes, measures and experimental
units like experimental designs, but does not use random
assignment to create the comparisons from which treatment
caused change is inferred.

Instead, they state, the

comparisons depend upon nonequivalent groups that differ
from one another in many ways other than the presence of a
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treatment whose effects are being tested.

The researcher

has to separate effects of a treatment from effects due to
noncomparibility between the average units in each group.
This can be done by pinpointing the specific threats to
causal inference that random assignment in experimental
methods rule out.
dealt with.

These specific threats must then be

Some examples of quasiexperimental designs are

non-equivalent group designs, interrupted time series
designs, and correlational designs, or sometimes called
passive observational designs.

These designs may make it

harder to control threats to causal inference than a
laboratory setting, but then again, there is no laboratory
or experimental design which offers complete control.
D~sign of the Study
The following study attempted to examine the effects
of corporate fitness training upon absenteeism and health
care costs using an interrupted time series design with a
nonequivalent, no treatment control group.
involves multiple observations over time.

A time series
This differed

from the other research reviewed which used one observation
before and one after the intervention.

The interruption in

the time series was the point at which treatments occurred
and are measured.
An advantage of this type of design is that it helps
to overcome many of the threats found in other experiments.
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Time series allows assessment of maturational trends prior
to treatment.

Use of a control group in the time series

will help to rule out history as an alternative.

Selection

may also be controlled by analyzing background
characteristics of the participants to assess any
discontinuity in the profile of the subjects when the
treatment was introduced.

One threat which could be a

problem is local history effects, if the two groups differ
considerably.

Hawthorne may also be assessed with a long

time series after intervention.

If the effects are only

temporary, then Hawthorne may not be ruled out.

But if the

effects are persistent, Hawthorne could be ruled out.
In this study, absenteeism and health care costs were
looked at on monthly intervals for one year prior to the
implementation of a fitness program, and for one year after
the intervention had begun.

The effects of fitness program

participation upon health care costs and absenteeism were
studied with ANOVA.

Second, lifestyle variables relating

to the decision to participate in a fitness program were
analyzed using multiple correlation.

Factors such as age,

gender, smoking habits, etc. were correlated with
participation.

And third, these same lifestyle variables

were correlated with absenteeism using multiple correlation
in order to see if participation effects are present when
subjects are statistically equated on these other factors.
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Hypotheses
It was hypothesized that those involved in the fitness
program would have lower absenteeism levels and decreased
health care costs.

It was also hypothesized that various

lifestyle factors (age, gender, nutrition score, alcohol
consumption, smoking status, cholesterol levels,
cholesterol/HDL ratio, % body fat, stress score, previous
e xercise experience, wellness attitude, and wellness score)
would show unique contributions to the decision to
participate in the fitness program and to the absenteeism
and health care cost of the corporation.

METHOD
Subjects
The employees at a local management consulting firm
were used as subjects.

The corporation that the subjects

work for specializes in teaching principles of quality
control to other corporations worldwide.

In June of 1986,

the month that the corporate fitness class was implemented,
203 employees were working at the headquarters in Winter
Park, Florida.

These employees and their spouses were

given the chance to participate in a free fitness class.
The employees who volunteered were used as subjects in this
study.

The subjects at this corporation range from basic

secretarial positions to top executives and the CEO.

There

are administrative assistants, account managers, account
executives, etc. within this group.

The subjects are

therefore largely white collar workers.
Procedure and Apparatus
In the beginning of 1986, the corporation contracted
with the author to implement a fitness program on site.
that time, various possibilities were examined. _ It was
decided that the fitness classes would start in June of
1986.

At
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In April of 1986 a comprehensive health assessment was
offered to all employees and their spouses on a voluntary
basis.

This health assessment was organized in conjunction

with a local hospital's wellness center.

The assessment

materials were provided as a service to the hospital by
Wellsource, Inc.

Information about Wellsource, Inc., and

its biography can be found in Appendix A.

The assessments

were publicized through a biweekly memo that all of the
employees receive.

The assessments were scheduled

throughout a full week in order to allow all employees a
chance to attend.

The headquarters is spread out in seven

different locations, all _ in the same vicinity.

The

assessments were scheduled at four of the seven locations
on different days to allow greater convenience.
Approximately 108 employees went through the health
assessment.
The following is a description of what the health
assessments entailed.

The first part of the assessments

were given in the morning.

A blood sample was taken from

each subject by a nurse in order to obtain a blood lipid
analysis.

The results from this report which were used to

test cholesterol and blood fats in the assessment were
total cholesterol level, HDL, total cholesterol/HDL ratio,
triglyceride level, and glucose level.

Lung function

testing was done using a Devilbiss lung function machine.
Vital capacity (FVC), timed volume (FEV 1.0), and mid flow
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(FEF 25-75) were all measured in order to evaluate lung
function and health (Morris et al., 1971).

Blood pressure

was also taken using a sphygmomanometer and stethescope.
Both systolic and diastolic pressure numbers were used.
The employees completed a life inventory which is a
questionnaire provided by Wellsource, Inc (Sample
questionnaire may be obtained from Wellsource, Inc.).

This

questionnaire details lifestyle practices and this
information is used for recommendations and statistical
analysis by Wellsource, Inc.

It covers areas such as

health history, attitudes towards health, physical
activity, _c urrent exercise, stress, smoking habits, alcohol
consumption, and eating and nutritional patterns.

A light

breakfast ~as provided because the blood testing involved a
fast since 8:00 p.m. the previous night.
The second part of the assessments was given in
the afternoon.

Body composition was measured using a

skinfold caliper.
males and females.

Three sites were measured for both
Upper body measurements were taken

from the tricep for females and the chest for males.
Middle body measurements were taken from the superiliac
for females and the abdomen for males.

The lower body

measurements were taken from the thigh for both females and
males.

The equation used for prediction is found in

Pollock, Willmore, and Fox (1984)(see Appendix B for
composition procedure and equation).

The participant
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weighed him- or her-self on a computerized floor scale and
height was calculated in inches.
using a sit and reach test.
reach to were recorded.
tester.

Flexibility was tested

The inches the subject could

Strength was measured using a grip

It was recorded in kilograms.

Participants were

given three chances at both the flexibility test and grip
strength test.

Both of these subtests were to measure

musculo-skeletal fitness as outlined by the Canadian
Standardized Test of Fitness Operations Manual (Canadian
Government, 1986).

Cardiovascular fitness was measured

using a submaxial cycle test.

The basis for this test was

the YMCA s of America's modified version of the Sjostrand
1

multistage physical work capacity test (Wilson, 1987).
~esting was done following the safe testing procedures
outlined by the American College of Sports Medicine
Guidelines for Exercise Testing and Prescription

(ACSM,

1986)(see Appendix C for the YMCA bicycle ergometer testing
protocal).

Oxygen consumption (VO2) for each work load is

calculated by Wellsource, Inc. using the ACSM (1986) VO2
formula (see Appendix D).
Information was sent to Wellsource, Inc. by the
hospitaly and employees received their results one month
later.

Each participant received a Lifestyle Inventory and

Fitness Evaluation (LIFE) personal report (see Appendix E).
Bar graphs were used to show where they stood on each
factor, from low to excellent health.

Along with each LIFE
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Profile came a Wellness Workbook which provided additional
information needed to achieve any recommendations made in
the LIFE report (See Appendix F).

The corporation received

a corporate report which cumulated all participants
information in order to see how they did as a whole (see
Appendix G).

All of the participants

results were kept confidential.

1

personal LIFE report

The assessment was made a

mandatory prerequisite for the fitness class.

This was to

ensure that each employee knew their health status before
exercising.
The fitness classes were publicized also through a
biweekly memo which all employees received.
started in June of 1986.

The classes

They were given two times per

week: on Mondays and Thursdays, for the first two months.
After that, Tuesday was added to make the class available
three times per week.
ended at 6:30 p.m.

The classes began at 5:30 p.m. and

Most employees ended work at 5:00 p.m.

The time of the class was later changed to 5:15 p.m. until
6:15 p.m.

These times allowed the subjects to get changed

and get to the building.

The classes were held in the

auditorium of one of the centralized office buildings.

All

-the other offices are within a one and one half mile radius
of this building.

The only time the classes were not held

was on a holiday or if the auditorium was being used for
.another purpose.
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The classes .were given by instructors certified
through the Aerobics and Fitness Association of America.
These instructors were provided by Homestretch, Inc., a
company which provides personalized training and corporate
wellness programs.

Each class was taught so that both

beginners and advanced could reach their target heart rate
zone and safely and effectively workout.
Classes were conducted in this manner to ensure that
each participant would stress the cardiovascular system
adequately enough to realize what is known as the
effect.

11

11

training

According to the Aerobics and Fitness Association

of America (1985), participants should work between 70% to
80% of their maximal heart rate.

This is the target heart

rate zone and is computed by a simple equation.

The

subject takes 220 and subtracts his or her age.

This gives

the maximal heart rate.
multiply it by .7 and .8.

They then take this number and
This gives them a target range

of 70% to 80% to work within (AFAA, 1985).

An example of

the heart rate ranges used can be found in Appendix H.

In

this particular situation the heart rate was approximated
by everyone counting his or her pulse (using the carotid
artery) for six seconds and multiplying that number by 10.
This gave the beats per minute.

A six second count was

used because it was simpler for most participants to use
multi_ples of 10.

This allows for the least amount of heart

rate deceleration during heart rate monitoring, compared to
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the other recommended counts of 10 and 15 seconds (AFAA,
1985).
The class format was patterned after the format
recommended by the Aerobics Association of America (1985).
The exact exercises performed were different in each class
in order to add variety but the basic format was the same.
The class began with a 10 minute warm up section.

The

purpose of the warm up is to prepare the body for vigorous
exercise.

It also reduces the risk of injury.

The warm up

consisted of a balance of static stretches and rhythmic
limbering exercises.

Static stretches are sustained

stretches with the muscle relaxed.

Rhythmic exercises

prepare the body for more vigorous exercises by providing
an increase in flexibility of tendons and ligaments,
raising muscle temperature and maximizing the mechanical
advantage of muscle function.
head to toe.

Warm up was always done from

Some examples are head tilts, shoulder rolls,

waist stretch, hamstring stretch, calf stretch, ankle
rolls, high reaches, small knee lifts, and small kicks.
The next 20 - 30 minutes were devoted to the aerobic
portion of the class.

Aerobic exercise creates an

_increased demand for oxygen over an extended period of
time.

This portion started slow with low impact moves and

gradually increased in intensity to a combination of low
_and high impact moves.

Low impact involves movement of the

body and the use of large muscle groups with no bouncing.
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One foot remains on the floor at all times.

Examples would

be lateral movements, traveling steps, marching, and a lot
of bent knee moves.

High impact moves involve bouncing.

Examples are jogging, jumping jacks, jump rope, twists, and
various dance steps.

Again, the actual moves were varied

in each class in order to both maintain interest level and
effectively work as many muscles as possible.

Combination

moves requiring both arms and legs were used at all times.
All participants monitored their heart rates every five
minutes of this portion to ensure all were within their
training zone.

If any participants were higher or lower

than the acceptable limits of their range, they were
instructed on how to adjust the intensity of their moves
(more arms, do more low impact, etc.).
The last few minutes of the aerobics was dedicated to
post-aerobic cool down.

This helps provide a transition

period between the vigorous aerobic work and less
aerobically taxing muscular stregthening exercises.

This

allows the blood which is pooled in the extremities to
gradually and effectively return to the heart.
rate should slowly decrease.
down is walking in place.

The heart

An example of a good cool

A final heart rate (recovery

heart rate) is taken at the end.

According to AFAA (1985),

this heart rate should equal less than 60% of maximum heart
rate (220 minus age, multiplied by .6).
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After aerobic cool down, 20 - 30 minutes of class were
devoted to muscle strengthening and toning exercises.
During this section the major muscles of the body are
worked with or without weights (varies with the strength of
the participant).

Standing floor work was first which

consisted of standing arm work, waist work and standing leg
work.

The remainder of this section was done on the floor.

It consisted of arm work, leg work, buttocks work, hip
work, and abdomen work.

Again, many different types of

safe exercises are available for work on these areas and
can be found in the AFAA guidelines (1985).
were varied in each class.

The exercises

Sequence was also varied.

The last five minutes were devoted to cool down
stretching.

This was to stretch muscles involved in

stregthening exercises.

The same basic guidelines are

followed as outlined for warm up stretches at the beginning
of the class.

This also allowed participants to relax

before leaving class.
Design
For measurement purposes the subjects were divided
into two different groups each month.

Group 1, hereafter

known as the participation group, consisted of those
subjects who completed a health assessment and attended an
average of one or more classes per week for the month.
Group 0, hereafter known as the nonparticipation part-time
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group, consisted of those subjects who either did or did
not complete a health assessment and did not attend the
fitness class. Group membership changed each month
depending upon subjects who dropped out or subjects who
delayed in starting the fitness class.

Class participation

was recorded by having participants sign in before each
class and by the instructor double checking attendance
against the sign in sheet.
Absenteeism and health care costs for the differing
groups were obtained on a monthly basis.

This information

was obtained for 12 months prior to and 12 months after
implementation of the fitness class (from June 1985 to June
1987).

A one-way ANOVA (2 levels) was performed on the

data for each month.

The dependent variable data for any

month were analyzed with group membership determined by the
attendance record.
Absences from work (number of days) were totaled
monthly for the subjects in each group for this time
period.

Monthly medical costs were to be derived by

totaling monies paid by the company on insurance claims
made by each subject.

This information would allow us to

see how the fitness class changed the rates of absenteeism
and health care costs from 1986 to 1987.

It would also

allow us to compare any trends present before and after
implementation of the fitness class.
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Lifestyle variables which could contribute to health
care costs and absenteeism and lifestyle variables which
could contribute to fitness class participation were also
measured.

These lifestyle variables were obtained from the

health assessment information sent from Wellsource, Inc.
(see Appendix G).

Variables from the assessment which were

measured for their contribution are age, gender, nutrition
score , alcohol consumption and smoking status, cholesterol
level, cholesterol/HDL ratio, % body fat, stress score,
previous exercise experience, wellness attitude and overall
wellness score (a composite of Health Practices Score,
Heart Health Score, Fitness Score, Stress Score, Nutrition
Score, Safety Score, and Wellness Attitude Score). Multiple
regression was used to evaluate the separate and joint
relationship that these variables have with fitness class
participation and with absenteeism and health care costs.
Detailed data put together by Wellsource, Inc. were used to
obtain individual raw scores of each participant and were
kept in confidence.

RESULTS

To determine if participation in the fitness classes
had any significant relationship to absenteeism, a series
of monthly one-way ANOVA's were performed.
number of absences from work each month

The average

(number of days

per month) was used as a dependent variable (DV).

These

scores were to be analyzed on a monthly basis for the 12
months prior to the implementation of the fitness program
and on a monthly basis for the 12 months after
implementation.

The independent variable (IV) for this

interrupted time series design was the two levels of
participation (1

=

completed health assessment and attended

an average of 1 or more classes per week; 0

=

did or did

not complete health assessment and did not attend any
classes) during the months pertaining to the absenteeism
data.

In order to determine pre-existing differences in

absenteeism, all subjects were categorized into groups
according to their group membership in the first month of
program implementation.

The mean and n for each level of

program participation for each month prior to and after
program implementation are shown in Table 1 below.
A one-way ANOVA was conducted over each month
prior to the program implementation.

All resulting F
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TABLE 1
PRE- AND POST-TREATMENT ABSENTEEISM
N'S AND MEANS FOR TWO GROUPS

-----------------------------------------------------------PRE-TREATMENT

MONTH

MEANS

GP 0

NS
1

GP

GP 0

GP 1

( DF ) = F

_p_

JUNE 85

.38

0.00

160

6

( 1 ' 164) = . 133

. 7 16

JULY 85

. 37

. 17

160

6

( 1 ' 164) = .066

.797

AUG 85

. 41

.33

160

6

( 1 ' 164)= . 0 10

. 9 19

SEPT 85

. 17

. 17

160

6

( 1 ' 164)= .000

. 99 1

OCT 85

.23

. 17

160

6

( 1 ' 164)= .074

.786

NOV 85

.22

0. 00 .

16 1

6

( 1 ' 165)=1.086

.299

DEC 85

. 37

. 17

16 1

6

( 1 ' 165) = .075

.784

JAN 86

.37

0.00

16 1

6

( 1 ' 165) = .292

.590

FEB 86

.57

0.00

16 1

6

( 1 ' 165) = .582

.447

MARCH 86

.48

. 17

16 1

6

( 1 ' 165) = . 157

.693

APRIL 86

. 47

. 14

174

7

( 1 ' 179) = . 159

. 6 91

MAY 86

.37

. 71

174

7

( 1 ' 179) = .300

.585

------------------------------------------------------------
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TABLE 1 - - CONTINUED

-----------------------------------------------------------POST-TREATMENT
MONTH

MEANS
GP 0
GP 1

N'S
GP 0

GP 1

( DF ) = F

_p_

JUNE 86

. 35

. 13

175

8

( 1 ' 181 ) = . 13 9

. 71 0

JULY 86

.46

.09

169

11

( 1 ' 178)= .432

. 51 2

AUG 86

.53

.40

176

5

( 1 ' 179) = . 0 15

.902

SEPT 86

.65

. 17

178

6

( 1 ' 182)= . 195

.659

OCT 86

1. 03

. 13

174

8

( 1 ' 180)= .449

.503

NOV 86

.89

.29

175

7

( 1 ' 180)= .220

.639

DEC 86

.93

.00

183

0

(no participants)

JAN 87

1. 03

.00

173

10

( 1 ' 181 ) = .841

.360

FEB 87

1. 11

. 17

176

6

( 1 ' 180)= .365

.547

MARCH 87

1 . 36

. 14

17 1

7

( 1 ' 176) = .498

. 4 81

APRIL 87

1 . 07

0.00

173

4

( 1 ' 175) = .330

.566

.80

.50

178

2

( 1 ' 178) = . 0 17

.896

1. 10

0.00

17 7

0

(no participants)

MAY 87
JUNE 87

------------------------------------------------------------
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values were less than 2.00 with
than .299.

Q

values greater

Thus the rate of absenteeism prior to the

fitness program was not significantly related to the
decision to begin participation in the program (first month
participation level).

A new dependent variable (DV) was

then created using the average absences over the 13 months
prior to program implementation.
conducted using this new DV.

Another one-way ANOVA was

The overall 13 month average

also did not differ significantly by participation group, F
(1,164) = .419,

Q

= .518.

Therefore, the rate of

absenteeism was not significantly related to the decision
to participate in the fitness program.

This data shows

there were no pre-existing absenteeism differences before
treatment, thus allowing a more confident causal
interpretation of any resulting post- treatment
differences.
The data summarized in Table 1 for post-program
implementation months were analyzed in the same fashion as
pre-program months (two levels of participation) to see if
during any months the participants differed in absenteeism
from nonparticipants.

Again, no significant differences

were found with all F values less th~n 1.00.

Thus, for

absenteeism, no significant relationships were evident
with fitness program participation.
Data regarding health care costs were not available as
the insurance carrier refused to release even the average
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health care costs for IV groups.

Individual costs are

available to the employer, but they could not release them.
No determination could be made if participation in the
fitness class related to health care costs.

For

descriptive purposes, company wide health care costs
(average per employee) were gathered and plotted (see
Figure 1).
Pre-treatment average costs are plotted from July 1985
to May 1986.

Post-treatment average costs are plotted from

July 1986 to May 1987.

June 1986 was omitted because the

fitness classes began in the middle of it.

The plot in

Figure 1 shows that the health care · costs before treatment
were lower for 8 of the 11 months than after treatment.
The months which showed higher health care costs before
treatment were September and October of 1985 and May 1986.
These three months were the only pretreatment months with
lower health care costs.

The average pretreatment cost per

employee was $159.80 and the average post-treatment cost
per employee was $217.00.

These findings are the opposite

of findings in many other studies (Getman, 1986; Cox,
Shepard, & Corey, 1981) and the reverse of the expectations
in this study.
Finally, information was obtained regarding possible
relationships between lifestyle variables (age, gender,
nutrition score, alcohol consumption, smoking status,
cholesterol level, cholesterol/HDL ratio, % body fat,
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stress score, previous exercise experience, wellness
attitude, and wellness score) and the two "dependent
variables" (program participation and absenteeism).
A backward solution multiple regression (POUT= .10)
was conducted with program participation as the DV (2
levels over each of the post-program months).

The final f,

semipartial r, F values and Q values for each included IV
are shown in Table 2.

Also shown in Table 2 is a list of

the significant lifestyle variables and the months in which
they were significantly related to program participation.
These analyses provide a very large number of
statistical tests for this data set and, of course, are not
independent since group participation did not totally
change on a monthly basis.
number of

11

The possibility of a fair

false positive" Type-I errors thus exists.

Even

so, consistent results in patterns of significant IV s or
1

any significant IV's in month one (June 1986) would deserve
serious interpretation.

As Table 2 indicates, for month

one, a significant relationship existed between smoking
status an ct gen ct er with the DV in it i a 1 ct e c i s ion to
11

participate in the program" (R = .318, Q = .0345).

Being

female and a nonsmoker were significantly related to the
decision to participate in the initial month of the program
(~ = .25,

Q

=.04; sr = -.230,

Q

= .05, respectively).
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TABLE 2
BACKWARD MULTIPLE REGRESSION SHOWING LIFESTYLE VARIABLES
RELATED TO PARTICIPATION IN THE FITNESS PROGRAM

---- - ------------------------------------------------------MONTH

SIGNIFICANT
VARIABLES (IV)

sr

p

R

F

p

.318

3.55

.03

JULY 86

NO SIGNIFICANT VARIABLES FOUND .410

.88

.58

AUG 86

NO SIGNIFICANT VARIABLES FOUND .343

.58

.85

SEPT 86

WELLNESS SCORE
GENDER
SMOKING
NUTRITION
AGE

.432

2.66

.03

OCT 86

NO SIGNIFICANT VARIABLES FOUND .225

3.32

.07

NOV 86

NO SIGNIFICANT VARIABLES FOUND .350

.61

.83

DEC 86

(NO PARTICIPANTS)

JAN 87

ALCOHOL
GENDER
SMOKING

.206
.203

.09
.09

.377

3.36

.02

- • 32 1

•01

ALCOHOL
GENDER
SMOKING

. 241
.205
- . 2 61

.05
.10
.04

.357

2.87

.04

MARCH 87

AGE

-.270

.04

.270

4.63

.04

APRIL 87

NO SIGNIFICANT VARIABLES FOUND .388

.69

.75

MAY 87

NO SIGNIFICANT VARIABLES FOUND .307

.41

.95

JUNE 87

(NO PARTICIPANTS)

JUNE 86

FEB 87

GENDER
SMOKING

.249
-.230

-.228
. 31 2
-.250
-.246
• 2 15

.04
.05

.06
•01

.04
.04
.07

SIGNIFICANT VARIABLES (in order of# of times significant):
GENDER AND SMOKING, AGE AND ALCOHOL, AND NUTRITION SCORE AND
WELLNESS SCORE
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There were somewhat consistent patterns of results
across subsequent months.

In 5 of the 13 months there were

several IV's with significant relationships with the
participation DV.

There were six lifestyle variables

showing a significant relationship.

Gender and smoking

status were most frequently found (four months each).
Females and nonsmokers continued to show a significant
relationship to participation throughout subsequent months.
The second most frequently found significant variables
(two months each) were age and alcohol consumption.

Age

was inconsistent in direction of relationship in the two
months it was found significant, and therefore no concrete
interpretation could be made.

The results from alcohol

consumption showed that those who drank some during the
week participated significantly more often than others.
The third most frequently found variables (one
month each) were nutrition score and wellness score.

Those

subjects whose diets were less nutritionally based
participated significantly more than those whose diets were
nutritional.

And last, those with a higher wellness score

participated more than those with a lower wellness score.
In 2 of the 13 months (December 1986 and June 1987) there
was no significant program participation, and therefore the
analysis was deleted.
The multiple correlations between lifestyle variables
and absenteeism were conducted using a forward solution

43

(PIN= .05) over each of the 25 months.

Since there were

not many signifi_cant relationships found using the
backwards solution (which takes a lot of time), a forwards
solution was used instead to save time.

If there were many

significant relationships found this way, a backwards
solution would have then been done.
final multiple

f, semipartial ~'

f

Table 3 shows the
values, and

Q

values of

significant contributors to absenteeism for each month.
Also shown in Table 3 are lifestyle variables and the
months in which they were found to be significantly related
to absenteeism.
This table shows significant variables of interest.
Again, there were some consistent patterns of results
across months.

In 11 of the 25 months the lifestyle

variables had significant relationship to absenteeism.
Several variables repeatedly showed a significant
relationship to absenteeism, some in surprising ways.

In

pre-treatment months, previous exercise experience and
smoking status were the most frequently found significant
variables.

In three of the months those who exercised more

on their own (burned more calories per week) were absent
significantly more than those who did not.

In two of the

three months that smoking was significantly related, it
showed that smokers were absent more than nonsmokers.

The

opposite was true in the third month with nonsmokers absent
significantly more than smokers.
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TABLE 3
FORWARD MULTIIPLE REGRESSION SHOWING LIFESTYLE VARIABLES
RELATED TO ABSENTEEISM

PRE-TREATMENT
MONTH

SIGNIFICANT
VARIABLES (IV)

sr

p

. 4 51
-.240

.00
.04

JUNE 85

SMOKING
AGE

JULY 85

NO SIGNIFICANT VARIABLES FOUND

AUG 85

WELLNESS SCORE

SEPT 85

NO SIGNIFICANT VARIABLES FOUND

OCT 85

STRESS SCORE
PREV. EXERCISE

-.408

.00

- . 3 71

.00

.266

. 01

R

F

p

.502

9.92

.00

.408

11.96

.00

.414

6.10

.00

NOV 85

NO SIGNIFICANT VARIABLES FOUND

DEC 85

NO SIGNIFICANT VARIABLES FOUND

JAN 86

NO SIGNIFICANT VARIABLES FOUND

FEB 86

PREV. EXERCISE

.252

.05

.252

4.14

.05

MARCH 86

SMOKING STATUS
AGE

. 3 71

.428

6.97

.00

-.235

.00
.05

APRIL 86

WELLNESS SCORE
SMOKING STATUS
PREV. EXERCISE

-.670
-.300
.264

.00

.683

17.78 .00

MAY 86

CHOLESTEROL

- . 41 0

.00

.410

12.94 .00

.00
•01

SIGNIFICANT VARIABLES (in order of# of times significant):
PREVIOUS EXERCISE EXPERIENCE AND SMOKING STATUS, AGE AND
WELLNESS SCORE, AND STRESS SCORE AND CHOLESTEROL

----------------------------------------------------
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TABLE 3 -- CONTINUED
--

-

------------------------------------------POST-TREATMENT

MONTH

SIGNIFICANT
VARIABLES (IV)

sr

p

JUNE 86

NO SIGNIFICANT VARIABLES FOUND

JULY 86

SMOKING
AGE

AUG 86

NO SIGNIFICANT VARIABLES FOUND

SEPT 86

WELLNESS SCORE
PREV. EXERCISE
ALCOHOL

.329
-.302

-.523
.337
.222

.01
.01

.00

NOV 86

NO SIGNIFICANT VARIABLES FOUND

DEC 86

NO SIGNIFICANT VARIABLES FOUND

JAN 87

NO SIGNIFICANT VARIABLES FOUND

FEB 87

NO SIGNIFICANT VARIABLES FOUND

MARCH 87

NUTRITION

APRIL 87

NO SIGNIFICANT VARIABLES FOUND

MAY 87

NO SIGNIFICANT VARIABLES FOUND
WELLNESS ATT.
PREV. EXERCISE

-.352
• 2 61

p

.435

7.23

.00

.574

9.84

.00

.280

5.00

.03

.410

5.67

.01

.04

NO SIGNIFICANT VARIABLES FOUND

JUNE 87

F

.00

OCT 86

.280

R

.03

.01
.04

SIGNIFICANT VARIABLES (in order of# of times significant):
PREVIOUS EXERCISE EXPERIENCE AND SMOKING STATUS, AGE,
WELLNESS SCORE, ALCOHOL CONSUMPTION, NUTRITION SCORE, AND
WELLNESS ATTITUDE
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The second most frequently found variables were age
and wellness score.
months.

Both were found in two of the 12

Younger subjects were absent significantly more

than older subjects.

And, those with a higher wellness

score were absent significantly less.
The third most frequently found variables were stress
score and cholesterol, both found in one month each.
Results showed those with a lower stress score (showing
high stress) were absent more often than those with a
higher stress score (showing low stress).

Also, those with

higher cholesterol were absent more than those with low
cholesterol.
In post-treatment months seven lifestyle variables
were found to be significantly related to absenteeism.

The

most frequently found variable, as in pre-treatment months,
was previous exercise experience (found in two of the
months).

Again, surprisingly, those who exercised more

were absent significantly more than those who did not
exercise.
The rest of the seven variables were all found
significant in one month each.

These were smoking status,

age, wellness score, alcohol consumption, and wellness
attitude.

Results showed smokers to be absent more than

nonsmokers; younger subjects absent more than older
subjects; subjects with a lower wellness score absent more
than those with higher wellness scores; those who drank
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less during the week absent more than those who did drink;
those with a high nutrition score absent more than those
who were not eating nutritionally and last those with a bad
wellness attitude absent more than those with a good
wellness attitude.

All of these were found significant.

Again, a great number of correlations were conducted
in both sets of multiple regressions.

Thus, even the

consistent findings which are reported should be
interpreted with caution.

DISCUSSION
Some of the expected results were not supported.

It

was believed that participation in the fitness class would
be related to low absenteeism.

This result was shown in

most of the studies reviewed earlier.

The results of this

study differed in that there were no differences in
absenteeism between those who did and did not participate
in the fitness classes.

Analysis of the 12 months prior to

fitness class implementation showed that there were no
significant differences in absenteeism between those who
eventually did and did not participate in the fitness
class.

The absenteeism data were relatively low both prior

to and after program implementation.
absences.

Many subjects had 0

The implementation of the fitness class did not

decrease or increase the absenteeism level of either
participants nor nonparticipants.
rates were so low (n

=

Program participation

6) that it would be difficult

statistically to show any significant changes.
Another result which was expected yet not supported
was that decreased health care costs related to
participation in the fitness class.

Again, this decrease

has been shown repeatedly in previous studies .op
(Gettman, 1986; Cox, Shepard & Corey, 1981; Baun &
Langreen, 1984).

A complete analysis was not conducted
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sinc e individu al data could not be obtained, but averaged
dat a were colle cted and analyzed .

The results found from

si mp l y plotting average company costs differed from other
stu dies and the hy pothesis in that average costs increased
after fitness clas s implementation .

This increase happened

in all but three of th e post-treat ment months.

Since

individual data cou l d not be obtained and analyzed, we
cannot relate the inc r ease in healt h care costs to fitness
class participati on .

Howev e r , since only 6 of 200 subjects

participated, the data did not have much chance of showing
t he expected re s ul t .

We can on l y speculate that this

in crease in heal t h care costs · over the duration of the
stu dy was pa rt of a trend which is happening nationwide.
He al t h ca re costs a r e increasi-ng everywhere, and this could
be a r e sult of that trend.

It was hoped that those who

pa r tic ip ate d in the fitness class would show lowered health
care costs , but it was not possible to obtain the group
cost data.

There were also three pregnancies during the

post program months which could have also had a part in the
increased health care usage.

There were no pregnancies in

the pre program months.
Even though the study gave support to the second and
third hypotheses that lifestyle variables would be
significantly related to the decision to participate and to
absenteeism, some of these

lifestyle - variables expected to

relate to participation and absenteeism either did not or
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did so in very few of t he months .

Again, health care costs

were not available.
Variables relating t o the i nitial decision to
participate in the fitne s s pr ogr am we re smok i ng sta t us and
gender. Non-smokers and fem a les in i ti al l y part i cipa t ed more
than oth e r subjects.

It was e xpec ted th at those with

previous e xercise experience, hi gh we lln ess scores and good
wellness attitudes would initiall y pa rti cipa t e since these
types of people usually inv o l ve t he mselves in fitness
programs.

On the other hand, th ose with high cholesterol

and cholesterol/HDL rati os , hi gh body fat or high stress
scores could have been expected to participate since they
usually need a fitne ss progra m.

It was not surprising that

nonsmokers initially par ticipated more since nonsmokers are
perhaps more he a lth co nsc i ous and smokers may find it
harder to exercise.
Analy s is of s ubsequent months showed other variables
significantly rel ate d to fitness class participation, some
i n surprising d i recti ons.

Again, the most frequently

s i gn if icant variab l es were gender and smoking status.
Fema le s an d nonsmo ke rs participated more than males and
smokers .

As stated earlier, this could be because non-

smokers could be more health conscious and therefore would
participate .

As was stated in the results , age was

inconsistent in the two months it was found and therefore
no conclusion could be drawn.

Alcohol consumption was one
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of the results which showed a surprising direction.

It was

expected that those who did not drink would be more health
conscious and therefore participate more.
found.

The opposite was

It could be that those who consume more alcohol may

participate in order to burn the calories they drink.
Those subjects which ate a less nutritional based diet and
those with a higher wellness score participated more than
those who ate more nutritionally and had a low wellness
score.

This could be because those who do not eat

nutritionally (or eat too much) and those who are concerned
with wellness are more likely to participate in a fitness
class.

Subjects who were not eating correctly may have

been hoping that the exercise would counteract their poor
nutritional habits.

Gender and smoking status were more

frequently significantly related than the other variab'les,
so they seem to show the highest relationship to the
decision to participate in the fitness class.
When analyzing the lifestyle variables' relationship
to absenteeism, several of the variables showed a
significant relationship, again, some in surprising
directions.

One of the most surprising results was that in

5 of 25 months those who had previous exercise experience
were absent significantly more than those who did not have
exercise experience.

This is different from the results

found in other studies (Higgins & Phillips, 1979; Lang,
1982; and Baun, Bernacki & Tsai, 1986). Smoking status was
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significantly related to absenteeism in four months.

In

three of those four months smokers were absent
significantly more than nonsmokers.

This result was

expected since smoking causes health problems.

In one of

those months nonsmokers were absent significantly more.
It was also surprising to find that younger subjects
were absent significantly more than older subjects in three
of the months.

It could be that younger subjects do not

have jobs with as much responsibility (compared to the
older subjects at this corporation) and may have taken
their sick days whether they were sick or not.
Not so surprising were the results showing those with
lower wellness scores were absent significantly more than
those with high wellness scores in three of the months.
Those more concerned in their overall wellness were absent
1e s s .

Five other variables were to be significantly related
to absenteeism, each in only one of the 25 months.
Therefore, they are interpreted with caution.

Those

variables which significantly related to lower absenteeism
in only one month each were lower stress scores, lower
cholesterol, lower alcohol consumption, higher nutrition
scores, and bad wellness attitudes.

As expected, those

subjects with lower stress and those with bad wellness
attitudes were absent more.

Lower cholesterol was a ·

surprising result since those with higher cholesterol tend
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to have worse health problems.

Also surprising was lower

alcohol consumption since alcohol can affect health in a
poor way.

And finally it was surprising that those who ate

more nutritionally were absent more since better eating
habits usually mean better health.
It was interesting that smokers were absent more than
nonsmokers in some of the months.

This supports the use of

a smokeless work place or smoking cessation since smokers
tend to be absent more often.

Again, smokers were less

likely to attend the fitness class also, so they may not
get exercise and may be more likely to be sick and
therefore be of greater cost all around to the employer.
Interestingly, this study found several different
results than previous studies reviewed.

It also differs in

that a time series design was used to analyze relationships
even though intended results were not found.

This type of

study allowed us to look at any pre-existing differences
before the fitness program was implemented to aid the
interpretation of any post-treatment differences.

This

would have been an important feature of the study had posttreatment differences been found.

It is hoped that more of

these designs are used in - the future.
Even though a good design was used, the study does not
support previous findings regarding the effects of fitness
program participation. The major problem was a lack of any
fitness relationship to absenteeism or health care costs.
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The possible reasons for these findings, which will be
discussed in full, are (1) that there may be no
relationship between fitness and absenteeism or health care
costs, and (2) flaws in the study.
Not finding the intended results was disappointing
but does need to be reviewed.

This study could have

produced these results simply because there really was
no relationship present.

These results could be for

this company or for any company.

It could be that

attending a fitness class class does not lower absenteeism
nor health care costs.

This is a good reason for an

employer to look careful ·ly at the cost/benefit of a
fitness program.

Results may differ for different

companies.
Another reason for not finding the expected results is
flaws in this study.

These flaws are (1) low fitness class

participation, (2) low absenteeism levels to begin with,
and (3) health care cost data not available.

Low

participation rates was probably the biggest problem
plaguing this study.

The first ANOVA had to be conducted

again using new group categorizations because of
participation being so low (n =- 1 to 6).

This means, at

the most, only 6 of 184 subjects came to the fitness class
an average of one or more times per week.

Many subjects

came sporadically but only 6 made some sort of commitment
to the class and exercise.

Without many subjects, it is
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hard to have statistical po wer .

Th i s was especially true

in this study since the few who participated had lower
absenteeism, if any at all, but r esults were not
statistically significan t due t o the l ow N.
A great number of correlations we re cond ucted in both
sets of multiple regressi ons .

Five perc ent of the

correlations would be expected sig nific a nt by chan ce alone.
Where the DV is participation, 8 (5 % of 156) of t he
correlations would be signif i c a nt by c hance alone.
were 14 final significant co rr ela t ions .
f rom ch an c e a 1one and we hav e 6
remaining.

11

There

Take away the 8

s i gni f icant var i ab 1es

11

When the DV i s absentee -i sm, we had 20, out of

nearly 300, correlati ons .

Take away t he 15 (5% of 300)

f rom chance alone and th at leaves 5- remaining "significant
variables."
Previously low a bs en teeis m r ates were another problem
wit h thi s study.

Sin ce abse nteeism levels were already so

l ow , there was not mu c h to work with .

Those who did

partic ipat e in t he f i tness program already had low
absent ee is m; th eref ore , the fitness class did not change
that .

There was obviously a floor effect for absenteeism.

The fit ness classes did not show any significant effect in
lowering absen t eeism mainly because absenteeism was already
low to begin with .
The last prob l em in this study was the fact that we
were not able to obtain the health care costs from the
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insurance carrier.

This kept us from being able to measure

individual uses of health care and its relation with the
fitness class and lifestyle variables.

We at least were

able to obtain averages from the corporation so trends
could be analyzed.
Some important conclusions were made from this
particular study.

A major improvement could be made in the

research design and practical implications by increasing
participation in the fitness program.

Many previous

studies have shown beneficial results from their fitness
programs.

Therefore, if the money and time are going to be

spent to set up a -fitness program, a little extra effort
needs to be made to get the employees there and to expect
long-term rather than short-term effects.

Corporations are

more likely to continue fitness programs if they see the
benefits for many, not just for a few.
Another emphasis along these lines should be made upon
recruitment for these corporate fitness classes.

In order

to get the most of a fitness program and enhance cost
effectiveness, as many employees as possible should be
recruited.

Participation may lead to viability and payoff.

Efforts should be towards -energizing people to start the
program, direction for where to go and what to do once
started and helping them to sustain participation once
begun (Hobson, Hoffman, Corso, & Freismuth, 1987).
According to Hobson et al. (1987), different strategies are
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required to motivate individuals effectively at each stage
in the process.
In this particular corporate setting we know that
female nonsmokers are more likely to participate;
therefore, efforts need to be made towards pinpointing the
other types of employees and motivating their
participation.

For example, a special push should be made

for male smokers to come to the class.
In one particular study (Song, Shepard & Cox, 1982)
lack of time was the most common reason for dropping out of
the fitness program, followed by lack of interest.
Companies could look into giving three hours of work time
per week for participation in a fitness class or exercise
to help elliminate the lack of time, and motivational or
incentive programs may be used to illiminate lack of
interest.

Also, charting system may help build interest.

There are many avenues for a corporation to use to get the
most of the fitness program.
When pinpointing certain individuals or groups to
commit to an exercise program, there are certain
characteristics one could look at.

There are problems in

predicting potential dropouts, but certain adherence
characteristics are helpful when prescribing a fitness
program to someone.

Leaner, lighter, less fit individuals

are more . likely to adhere to an exercise program (Dishman,
1981).

Age also plays a role.

Kruse and Calden (1986)
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found that regular exercisers appear to fall into the 20 29 age group more so than individuals in their 30's and
60's.

And last, Massie and Shepard (1971) found smokers to

be less likely to adhere to regular exercise than
nonsmokers.

These are just some of the considerations

which should be taken when gaining and maintaining fitness
class participation.
Further research is still greatly needed since
corporate fitness is still such a new field.

Even though a

relationship was not demonstrated in this particular study,
it is believed that more time series designs should be
utilized.

This way, existing patterns may be established

and compared to post-treatment patterns.

This does help

clear up threats to valid interpretation which may be
present in other research types.

Because of insignificant

results that were found, these points were not useful to
the study.

More long-term studies, of course, are needed

and will be more and more available as more companies
continue to measure their program results. Many more
significa nt findings showing causation should begin to
surface as more methodologically sound research is being
conducted.
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INFORiv1ATION SHEET
WELLSOURCE INC

A n in te rnati o nal corporation providing health resources and
se rvices lo more lhan 1000 organi:wtions. Those businesses
with employee wellness programs particularly benefil from
W e lls o urce offe rings. So me of the co mpanies Wellsourcc
has wo rk e d with include:
CBS, N ike, Safeway, CIGNA, YMCA, Blue Cross,
ARAMCO, General Foods, Kaiser Permanenle,
Jo h nso n Wax., US Forestry Service, Ochsner
Clinic, Purdue, Veterans Administration,
U o f C alifornia, International Monetary Fund.

COMPUTERIZED
HEALTH
APPRAISALS

A t the prese nt time Well.source offers 36 computerized
health appraisal programs lo aid the work of the
he alth professional.
RESOURCES FOR HEALTH
AND FITNESS
PO BOX 569
15431 SE 82 DR· SUITE E
ClAC:<AMAS. OR 97015
[503) 656-7446

"LIFE· PROGRAM. This comprehensive Lifesryle
Inventory and Fitness Evaluation provides a
10-11 page wellness profde with personalized
re commendations for developing a health enhancement
program.

JOHN E. GOBBLE, DH Sc., RD

FITNESS TESTING. Body composition assessment,
muscle slrength, flexibility, endurance, cardiovascular
firness, along with exercise prescription.

Dl!?ECT0R0FV,ELLN~SS EDUO\TI0 i~

INDIY1DUAL ASSESSMENTS in the areas of nutrition,
slress, aerobic power, body composition, and coron:iry risk.

WELLNESS
WORKSHOPS

On-site workshops dealing \vith fitness, nutrition,
he:irt health, stress nnnagement, and wellness
planning.

CONSULTING

Our professional consultants stand re:idy to assist
any organi?...:1tion in reaching its health objectives.
Health testing services include a range of programs from a simple health
ri sk apprais:il to a comprehensive health and fitness assessment. The
program you require \viii be designed b:ised on your company needs. All
consulting and tesring can be <lone on site.

:\ND IIEALTII TESTING
SERVICES

WELLNESS
LEADERSHIP
TRAINING
EDUCATIONAL

Wellsource will arrange workshops and classes lo
!rain your O\Vl1 slaff as fitness and wel!ness
leaders in specific areas of interest.
Resources for everything from self-inslruclion
in health/fitness topics, to the de.sign of a worksite
wellness learning center.

W~i~i..=6Y~CE
15431 S.E. 82nd Drive. Suite F
P.O . Box 569
Clackamas, OR 97015
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A few subjects may have to use a nose clip during the
underwater weighing procedure. It should be noted a
few individuals may not be able to complete the
procedure sati sfactorily (approximately 2 to 3 percent).
Patience and making the subject feel comfortable in the
water are key factors .
Those readings that are consistently the heaviest are the
figures to use. Subtract the apparatus weight (weight of
chair and weight belt under water) to arrive at the net
underwater weight.
Measure the temperature o f the water In (C). Record all
data on the worksheet (see hydrostatic worksheet in
Appendix) and, when ready, ente r Into the compute r for
computation of percent lxx:ly fat.
Cal culations are based on the foll owi ng equations.
Wa
Db - - -----------(J,/a-Ww) / Dw - (RV+ 100 ml)
Db = Bcx:Jy density
Wa = Bcx:Jy weight out o f the water (Kg)
Yvw = Weight In the wate r (Kg)
[)v.{ = Density of water (see table bel ow)
RV = Residual volume (L)
The .100 ml of gas estimate s trapped gas in the GI
system.
Residual volu me (RV) is the amount of air left in the lu ngs
aft er a maximal exp iration. For best result s, resid ual
volume should be m eas ured usi ng a nitrogen wash out or
helium dilution methcxl. This is quite time cons uming and
expen sive, so most lab s estimat e RV using th e Goldma n
and Becklake equations below:
Males:
RV = 0.017 (age) + 0.06858 (ht, in.) -3.477
Females:
RV = 0.009 (age) + 0.08 128 (ht, in .) - 3.9
Waler Density Table
Water Temp (C)
23
24

25
26
27

Densi ty water (Ow)
0.997569
0.997327
0.997075
0.996814
0 .996544
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Wat er Density Table (Cont.)
Water Temp (C)
28
29
30
31
32
33
34
35
36
37

Density water (Dw)
0.996264
0.995976
0.995678
0.995372
0.995057
0.994734
0.994403
0.994063
0.993716
0.993360

Finally, body density needs to be converted to a percent
fat using the Brozek or Siri equation. The Siri equation is
shown below:
Bf(%) = ((4 .950/Db) - 4.500) 100
Bf = Bcx:Jy fat in percent
Db = Bcx:Jy density
These equations can be calculated by hand, but using a
computer makes the computations much easier and
lessens the likelihocxl of computational error.
By
following careful testing procedure, the measurement
error Is kept very small. Estimated standard error for
hydrostatic weighing is 2.7 %.

Skinfold Measurements
A more practical methcxl of estimating percent body fat is
the skinfold measurement technique. It correlates very
clos ely with hydrostatic weighing (r = 0.85 for women
and 0.90 for men) and has a standard error of 3.7%,
nearly as gocxl as hydrostatic weighing. Skinfolds are
also much more easily obtained, and this is the most
popular methcxl used for estimating percent bcx:Jy fat.
Accuracy of the skinfold test is dependent upon various
factors:
1.
2.

3.
4.

5.

Accurate testing equipment
Proper selection and location of skinfold sites
Proper
technique
in
taking
the
skinlold
measurement
Experience of the tester
Selection of gocxl prediction equations for making
computations
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8.

Record each skinfold site as you measure it. It's
easy to forget the first measurements if you try to
keep rt all in your head.

Experience is necessary to grasp the same size skinfold
in the same location consistently.
Practice these
techniques until you can get consistent results. Get
feedback from other experienced testers.

It is important to use •:,J proper prediction equation.
More than 100 prediction equations have been published
over the past 20 years. Most of them have been geared
to a specific population, and do not apply to people of
various ages or degrees of fatness , etc.
The most widely accepted prediction equations used
tcxlay are the Jackson and Pollock generalized
equations. They take into account both age and sex,
and are the best equations available for most ad ults
tcxlay. Results from very obese or eX1remely lean people
will not be as accurate as for people in commonly fou nd
weight ranges.

Equations for computing body density are based on two
different 3-srte methods, and one 7-site method. These
equations with their appropriate sites are listed below,
along wrth their correlation coefficient (; value) when
compared to hydrostatic weighing.
7-Site Merhod. Based on the seven srtes listed earlie r.
This is the most accurate method (r=0.85 for women,
0. 90 for men).

Wo me n:
Db= 1.0970 - 0.00046971 (X1) + 0.00000056 (X1) 2
- 0.00012828 (Age)
Men:
Db = 1.11 20 - 0.00043499 (X1 ) + 0.00000055 (X1) 2
- 0.00028826 (Age)
Db = Body density
X1 = Sum of seven skinfold sites (mm) as listed
earlier.

3-Site Me thod, Upp er, Mid, and Lowe r Body This, the
most commonly used method, essentially has the same
accuracy as th e 7-srte method and is much quicker
(r=0.84 for wom en, and r = 0.91 for men) .
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Wo me n:
Db = 1.0994921 - 0.0009929 (X2) + 0.0000023 (X2) 2
- 0.0001392 (Age)
Men :
Db = 1.109380 - 0.0008267 (X3) + 0.0000016 (X3) 2
- 0.0002574 (Age)
Db = Bod y density
X2 = Sum of three skinfolds (mm) :
Triceps, suprail ium, and thigh
X3 = Sum of three skinfolds (mm) :
Chest, abdomen, and thigh
Nternate 3-Site Method, Upper, Mid, and Mid Body. This
al so is a 3-site method, not quite as good as the previous
3-site method, but more convenient when people are not
wearing exercise shorts (r = 0.84 for women, r = 0.89 for
men).

Women:
2
Db= 1.0902369 - 0.0009379 (XS) + 0.0001087 (XS) ·
- 0.0001087 (Age)
Men:
2
Db = 1.11 25025 - 0.0013125 (X4) + 0.0000055 (X4)
- 0.0002440 (Ag e)
Db = Body density
XS = Sum of 3 alternate skinfvlds (mm):
Triceps, suprailium, and abdomen
X4 = Sum of 3 alternat e skinfolds (mm):
Chest, triceps, and subscapular
Comp uting Percent Fat. Once body density is comput ed ,
the Siri or Brozek equation must be used to convert bcx:J y
density into percent fat.

Siri equation:
Fp = ((4. 95 / Db) - 4. 50] 100
Fp = Percent body fat
Db = Bcx:Jy density

Youth Skin/old Test. The MHPERD Technical Manual for
fitness testing list the following prediction equations
based on two skinfold sites (triceps, subscapular) for high
school and young college age subjects.

Young Males:
2
Fp = 1.35 (X1)-0.012 (X1) -4.4
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Introduction
As far as health is concerned, the most important
component of fitness is aerobic capacity or
cardiovascular reserve. This can be measured
using a variety of graded exercise tests using
maximal or submaximal effort protocols. This
manual will describe the proper procedures,
techniques and equ ipment necessary to perform
an effective graded exercise test using bicycle
ergometry.

Equipment
Equipment needs are determined by the
complexity of the tests you are doing. If you plan
to use the more involved methods of fitness
testing like measuring V0 2 directly, you would
need the appropriate specialized equipment such
as an air collection apparatus, a calibrated
pneumotachygraph and a means for measuring
collected oxygen and carbon dioxide. However,
since most individuals do not have access to
physiologic testing facilities, this manual provides
information concerning only those procedures
that have the simplest equipment requirements.
A variety of stationary bicycle ergometers are
available to fill a variety of needs, from research
on the elite athlete to a tool for home weight
reducing programs. There are two major types
of bicycle ergometers; mechanically braked and
electronically braked. The electronically braked
ergometcr uses an electromagnetic braking
system to adjust the workload. The force is
adjusted automatically with the peddling rate.
Mechanically - braked bicycle ergometers also
are accurate in workload adjustment, and are not
as expensive as the electronic versions. The
latter has a front flywheel braked by a belt
encircling the rim; a weighted pendulum is
attached to the belt. The work load is adjusted

by tightening or loosenjng the brake belt. The
pedaling rate has to be maintained by the subject
in time to a metronome.
Computerized bicycle ergometers are becorrung
very popular with the recreational exerciser.
These provide feedback such as energy burned,
work rate, heart rate, and estimated oxygen
uptake. However, in choosing a bicycle
ergometer for research and health testing
procedures, you need an established urut that
can measure work accurately in watts or
kilogram-meters per minute and is ea.sily
calibrated.
Other equipment needs include a stop watch or
wall clock with a sweep second hand, a
stethoscope, blood pressure equipment, and
work sheets for recording data. Testing also can
be made easier by using a reliable device for
reporting heart rates.

Before Testing
When doing GXTs it's important that the testing
staff be well qualified, and that good testing
techniques are followed as outlined in the
American College of Sport's Medicine's book
Guidelines for Exercise Testing and Prescription.
Follow these guidelines carefully when doing
aerobic fitness testing.
A graded exercise test can be a maximal or
submaximal effort. Maximal effort tests usually
are done by a physician or certified exercise test
technician. Normally such tests are ECG
monitored along with heart rate and blood
pressure response. A maximal test is best for
a.ssessing cardiovascular health. However, such a
test usually is quite expensive and requires highly
trained personnel.
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If careful screening is provided, and well-trained
testers utilized, submaximal effort tests can be
safely conducted in the field without a physician
being present. But it's important at least to
monitor heart rate and blood pressure response.

regular exercise. Review eating habits and how
much stress they've been under. Such data
allows you to know your client better before
testing, and is necessary for providing good
health and fitness counselling.

Preliminary Screening

The Consent and Release Form

Before a fitness evaluation it is necessary to
screen all participants, especially for tests done
without medical supervision. High risk persons
should be tested only with a physician present.

The consent and release form should be read,
understood and duly signed prior to the
administration of the fitness test. This will
ensure that the participant clearly understands ·
the nature and procedures of the test, and what
his or her responsibilities are with respect to the
performance of the test. This form should make
clear that a participant can refuse to perform the
test, and also can and should stop the test
whenever any significant discomfort is
experienced.

To ensure proper preliminary screening, the
following five components are recommended.
1.

A lifestyle questionnaire.

2.

A consent and release form.

3.

4.

A risk screening questionnaire, such as the
Canadian Physical Activity Readiness
Questionnaire or PAR-Q.
Resting measurements of
- Pulse and
- Blood pressure

Individuals under the age of 18 and living with a
parent or guardian should have a parent or
guardian sign the form as well.
Also the consent and release form should be
witnessed by someone 18 years or older, at the
time of signing.

5. And body composition measurements such
as
- Height and weight and
- Skinfold measurements
All of this information is important for review
before clearing for strenuous fitness tests.

The Par Q
A risk screening questionnaire such as the
Canadian PAR-Q is needed to identify those
individuals for whom certain physical activities
might be inappropriate, or those who should
receive medical advice pertaining to the type of
activity most suitable for them.

The Lifestyle Questionnaire
It's important to know the lifestyle characteristics
of the test subject. Factors such as smoking
status, how much they drink, and how much

In particular, persons who suffer from cardiopulmonary disease, or other ailments that could
be aggravated by exercise testing, should not be
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tested unless medical authorization and
supervision is provided.
Major risk factors listed by the American
College of Sports Medicine include:
1.

3

shoul d be avo ided for at leas t six hours prior to
test ing.
The participant should be told that if these
requ irements are not me t, the test results may be
adve rsely affecte d.

High blood pressure, 145/95 or above.
Testi ng P rotocol

2. High blood cholesterol or a
cholesterol/HDL risk ratio of 5.0 or higher.
3. Cigarette smoking.
4.

Abnormal ECG.

5.

Family history of coronary hea rt disease
befo re age 50.

6.

Diabetes.

Anothe r concern wo uld be any impairment in
the mu sculo-skeletal syste m that might be
affected by exerci se. You may wan t to review
the ACS M guidel ines on high risk indivi du als,
and wh o safely can be tes ted wi th out a physicia n
prese nt.

Client Prep arat ion

To ensure the comfort of the client and accuracy
of test results, it's important that the testing
facilities be cool and well ventilated, and an
appropriate testing protocol selected. The '. most
commonly used submaximal bicycle ergometer
test includes a multistage physical work capacity
test developed by Sjostrand, and a single stage
test by Astrand and Ryhming. Both tests ar.e
based on the fact that heart rate and Y02
response to a given workload are linearly
related. It's this relationship that allows us to
calculate vo 2 maximum. Astrand and Ryhming
found that the best prediction of vo 2 max was
obtained when submaximal heart rates were
maintained between 125 - 170 beats per minute.
This heart rate range seems to have the best
linear relationship with Y0 2 over a wide variety
of age and fitness levels . And once the steadystate submaximal heart rate-power output
relat ionship has been determined, Y02 max can
be estimated.

In prepa ring the pa rticip a nt fo r fi tness testing,
th e following infor mation should be fu rnished to
the partici pa nt by th e tes ter, both verba lly and in
wr itin g.

Although both tests h·ave moderate to good
predictability, multistage tests have been shown
to be more valid than single-stage tests.

Exercise shorts and a short sleeved or sl eeveless
top should be worn. A swea tsuit can ge t very
warm during testing.

We recommend any protocol meeting the
following criteria:

The participant should not eat or drink,
especially caffeinated or alcoholic beverages, for
at least two hours before the test. Also, exercise

1. Adjusts workload for age and sex.
2. Completes at least two stages with the heart
rate in the 125 to 170 range.
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4

3. Each stage should be at least three minutes.
Longer is all right if a stable heart rate is not
achieved in three minutes.

period. As the friction b elt gets ho t, the
wo rklo ad creeps upwa rd, so continu al
readjustme nt during the early stages is necess a ry.

The YMCA Protocol fo r sub-maximal bicycle
ergometry is a good protoco l to follow. T he
YMCA's of America have modifi ed th e
Sjostrand test using three 3-minute co nti nuous
stages. Now let's look at prope r bicycl e
ergometry technique using the YMCA p rotocol.

If the initia l work load elicits a heart rate of 125
beats/min or more, only one more stage will be
needed to complete the test. In most cases, the
H R will be lower than 125 beats/min on the
initial work load; then the values for the second
a nd thi rd work loads wi ll be used.

The YMCA Test ing Protocol
Be(o re beginning the testing p ro ce dure, be su re
the test subject has been p rope rly scree ned, and
res ting pulse and blood p ressures h ave been
taken .
Adjust the seat to the p rope r he ight so th e
subj ect's leg is nearly straigh t at th e bottom of
the pedali ng cycle. Then help your subje ct
become fami li ar wi th the e rgometer. H ave him
prac tice p edaling, watch ing the ta chomete r to
maintai n a cons tan t speed. Let the subject ge t
use d to the cadence, an d warm u p for 2 to 4
mi nu tes.
You may wan t to use a met ronome to mak e sure
th e subj ect ped als a t a co nstant sp e ed , usu a lly 50
revolutions per minut e. Set the me tronome a t
100 bea ts/min. so th a t at each bea t th e subje ct is
at the bo tto m strok e fo r th a t leg. If a
metronome is not ava il abl e, you may a lso us e th e
tachome te r to maint a in p:-ice.
Next set the wor kio ad, using the guide to setting
workloads for m ales and fem ales on the bicycle
ergometer (see Appendix) . Men start at 300
kgm/min and women 150 kgm/min. Check the
steady state heart rate as a guide to setting the
next workload listed on the guide. Regularly
check the workload setting during each worklo ad

E ach work load is timed for 3 minutes, with the
H R being counted during the last half of the
second and third minutes. The HR in the second
and third minutes should not differ by more than
five beats per minute. If it does, extend the stage
for an additional minute. When recording the
results, use the HR value for the third or final
minute of each work load.
A t the end of each heart rate count, the values
are recorded on the worksheet. For submaximal testing, use those stages to compute
vo 2 max where the heart rate is between 125
and 170 beats per minute.
Be sure the heart rate taken is very accurate.
Errors in heart rate will significantly affect the
final calculations. Perform all functions
accurately. The preferred techniques for
measuring heart rate include auscultation,
pa lpitation of the carotid artery and ECG
recording. Simple devices are now available for
ECG monitoring of heart rate alone.
Usually blood pressures are taken once per
stage, between the second and third minute. An
advantage of bicycle graded exercise testing is
the ease of taking blood pressure, as compared
to other graded exercise testing techniques.
Throughout the test watch for exertional
intolerance or other signs of undue fatigue or
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unusual response. Explain to the participant that
they should feel they are between a 3 and a 5 on
the Borg rating of perceived exertion. If the test
feels even harder, the workload level should be
reasse ssed .

5

VOz = [workload in KGM/min times 2) + [3.5

Once the test is completed, a 1 to 2 minute
recovery period of low-to-zero resistance
pedaling is recommended for cool down. Have
the subject sit quietly for another minute.
Record recovery heart rates and blood pressures
at one and three minutes. Release the subject
when blood pressure and heart rate are nearing
resting values.

times weight in kg] all divided by weight in kg.
Max. Y02 is calculated based on the projected
workload at the known maximum or predicted
maximum heart rate. Determination of V0 2
max can be calculated (see figure 1) using the
graph from the Y's Way To Physical Fitness Test
Battery. However, more accurate values of V0 7
can be derived using a computer calculating the linear relationship between heart rate and
oxygen consumption with formulas of best fit.
Heart rates _from at least two (preferably three)
stages are required for accurately estimating
maximum V0 2.

When performing any exercise testing protocol
follow safe testing procedures as outlined by the
ACSM guidelines.

If you are doing maximum effort testing on the
bicycle ergometer, you can use the above
formula to calculate maximum V0 2 directly.

Determining V0 2 Max.

Summary

vo 2 for each work load now can be calculated

1 - First, be as accurate as possible when taking
heart rates. Allow enough time in each stage to
reach a steady state heart rate, usually at least 3
minutes. And be sure you have at least two
stages where the heart rate is elevated between
125 ~ind 170 beats per minute.

by using the values you have collected.
Work.rate in KGM/min or Watts
For example, when using a Monarch bicycle, the
flywheel travels 6 meters per pedal revolution. If
the resistance is set with the front hanclwheel
knob, the workload is easily calculated.
Values needed to calculate VOi
Kgm/min = kiloponds times the revolutions per
minute times 6 meters. (Kgm/m = watts x 6)
Heart rates (beats per minute)
Weight (in Kg.)
Are used in this formula:
YOz=[(WL X 2)+(3.5 X Wf])/Wf

2 - Secondly, try to provide a comfortable testing

environment for the subject. Excessive
temperatures and humidity can significantly
reduce the subjects performance.
3 - Third, set accurate workloads, closely

following the protocol guidelines and making
readjustments as needed. ·
4 - Finally, before any testing, calibrate your
equipment.
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If you are inte res ted in furthe r informat ion on
health testing, consu lt ou r catalog or give us a
call.

6
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If you would like more information about this test, and
other developments in walking, please write to: The
Rockport Walking Institute, P.O. Box 480, Marlboro, MA
01752.

18

Ad just the seat to the proper height (the leg should
be nearl y straight at the bottom of the pedal cycle).
2.

You may want to use a metronome to make sure
th e subject pedals at a constant speed, usually 50
rpm. If you do, set the metronome at 100
beats/min. so that at each beat the subject is at
the bott om stroke for that leg. You may also use
th e tachometer to maintain pace lf a metronome is
not available.

3.

The test subject should be allowed to warm up by
pedaling for 1 minute at zero worl< load.

4.

Select the appropriate worl< load. Any protocol
can be used that meets the following criteria:

DETERMINING FUNCTI ONAL CAPACITY
Submaximal Cycle Tests .
Equipment: You will need a stop watch or wall clock
wit h sweeping second hand, a bicycle ergometer that
ca n measure work accurately in watts or KGM's, a
stethoscope, blocx:J pressure equipment, and work
sheet s for recording data. The Mona rc h stati onary
bicycle ergometer is highly recommended .
The most commonly used submaximal bicycle
ergometer test includes a multistage physical w ork
capacity test developed by Sjostrand, and a single
stage te st by Astrand and Ryhming. Both tests are
based on the fact that heart rate and VO?- are linea rly
related over a broad range. Th e prem ise Is that a
younger or more fit individual wil l have a lower
submaximal steady-state HR at any given level or power
output (kp m/min, watts).
Tests were designed to plot submaximal heart rate
versus power output on a bicycle ergometer at heart
rates between 125 and 170 beats/min. (4D -85% VO-2
max) . This heart rate rang e seems to have th e best
linear relationship wit h vo over a w ide variety of ages
2
and fitness levels. Once the steady-state submaximal
HR-powe r output relationship has been d etermined,
V0 2 max can be estima ted . Although both tests have
moderate to good predictability, multistage tests have
been shown to be more valid than single-stage tests.

'

-

Adjusts workload for age and.sex
Completes at least two stages with the heart
rate in the 110 to 150 range
Each stage should be at least three minutes.
Longer is all right if a stable heart rate is not
achieved in three minutes

The YMCA Protocol for sub-maximal bicycle ergometry:
is a good protocol to follow.
It is shown in the
Appendix. Testing using this protocol is described
below.
If the initial work load elicits a heart rate (HR) of 125
beats/min or more, only one more work load will be
needed to complete the two plots. In most cases, the
HR will be lower than 125 beats/min on the initial work
load, and then the values for the second and third work
loads will be used .

The YMCA's of Am erica have mcx:J ifi ed the Sjostrand
test using three 3-minute continuous sta ges.
To
administer the test properly, at least two heart rate to
power output d ata points are needed {3 is bett er) w it hin
the 125 to 175 beat/m in range. (See Appendix for th e
YMCA bicycl e erg om eter testing protocol) .

Each work load is timed for 3 minutes, with the HR
being counted during the last half of the second
and third minutes. The HR in the second and third
minutes should not differ by more than five
beats/min. If it does, ex1end the test period for an
additional minute. When recording the results, use
the HR value for the third or final minute of each
stage.

Testing Procedure: Be sure the test subject has been
properly screened, and resting pulse and blocx:J
pressures have been taken.
Follow safe testing
procedures as outlined by the ACSM Guidelines for
Exercise Testing.

At the end of each HR count, the scores are recorded
on the worksheet (see Appendix for sample). For sub_maximal testing, enter only those stages Into the
computer for computation for which the heart rate is
between 125 and 170 beats/min.

1.

Be sure the heart rate taken Is very accurate. Errors in
heart rate will affect the final calculations.

Help subject become familiar with the ergometer.
Have him practice pedaling, watching the
tachometer for maintaining a constant · speed.

5.
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6.

Blooo pressures are usually taken once per stage
between the second c1nd third minute.

7.

Once th e test is completed, a 1 to 2 minute
recovery period of low-to-zero resistance pedaling
Is recomm ended. Srt quietly for the last minute.
Record recovery heart rates and blood pressures
at one and three minutes.

8.

vo 2 for each work load will be calculated by the
computer using the following ACSM formula and a
multiple regression analysis to project maximum
heart rate. Max. vo 2 is then calculated based on
the projected workload at maximum heart rate. If
maximum heart rate is not known rt can be
estimated by subtracting the person's age from
220.
VO 2 = [(Vvl X 2) + {3 .5 X WT)]/ WT
VO 2 = Predicted Max VO ml/kg/min
WL = Workload in KGM (~GM=Watts X 6)
vrr = Weight in kg

If you are doing maximum effort testing on the bicycle
ergometer, you can use this formula directly to estimate
Max. VO 2.
Treadmill Graded Exercise Test
Treadmill, stop watch or wall clock with
second hand, blood pressure equipment, ECG or pulse
monrtoring system, treadmill testing worksheet (see
Appendix for sample).

Equipment:

Predicted Max vo 2 ~ev~ls are calculated from the final
reported speed and incline of the treadmill. The ACSM
equations for vo 2 levels are used for all protocols,
except for the Bruce which is based on the final time.
ACSM YO 2 Prediction Equations:

Walking speed (100 m/min. or less)
vo2 = SP X 0.1 + 3.5 + PG X SP X 1.8
Running speed (140 m/min. or more)
VO 2 = SPX 0.2 + 3.5 + PG X SPX 0.9
Grey area speed (between 100 - 140 m/min)
VO2 = SPX0.45 + PGX315-31.5-PGXSPX 1.35
VO 2 = VO 2 In ml O2_/kg/min
SP = Speed in m/m1n. (MPH X 26.8)
PG = Percent grade / 100
The Bruce treadmill protocol
equations for healthy individuals:
Men VO

Women VO

Bruce Protocol
Each stage in the Bruce protocol is 3 minutes.

Guidelines for Exercise Testing .

·4

-

Provides for a warm up
Starts with a workload not too severe for low
exercise tolerance persons
Gradually increases in intensrty per stage
Provides a cooling down period

2 = 8.05 + 2.74 X MIN

vo = vo 2 in ml O 2/kg/m in
2
MIN = Total work time on treadmill

Stage
1
2
3

Generally, the treadmill is used for doing maximal
graded exercise tests. Several treadmill protocols are
used; they will be outlined briefly below. Any treadmill
protocol can be · used, but they should meet the
following criteria.

uses the following

2 = 8.33 + 2.94 X MIN

Maximal treadmill testing should
only be done by qualified testers . Follow the safe
testing procedures as outlined in the ACSM book
Testing Procedure:

'

19

5
6
7

MPH
1.7
2.5
3.4
4.2
5.0
5.5
6.0

% Grade
10
12
14

16
18
20
22

Balke Protocol
The warmup and recovery work load level is 0% grade
at 1.7 MPH. Work loads are Increased once every
minute. The grade starts at 0% for the first stage and
increases by 1% each minute through 25% grade.
Speed is held constant at 3.3 MPH until one minute
after the 25% grade is reached. Then while grade
remains constant at 25%, speed goes up 0.2 MPH every
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*
*
*
*
*
*

Lifestyle Inventory and Fitness
Evaluation (LIFE)
Personal Report

*
*
*
*
*

*

* * * * * * * * * * * * * * * * * * * * *

02-18-86

This report is provided as a service by
Wellsource Inc.
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WE L L N E S S
LIFE Report f o r:

ID. #
TES T
RESU LTS

WELLNESS FA CTORS
He a lth P r a ctic e s Scor e
( Ra n ge 0 -7)
Hea r t

Healt h Sco r e

Fitnes s Sco r e

(0 -1 00)

( 0 -1 00 )

5
89
91

Stress Sco re ( 0 -110)

98

Nutrition Score (0-1 00 )

77

Safety Score (0-50)

47

Wellness Attitude Sc a le
(0-70)

67

TOTAL WELLNESS SCORE( 0 -10 0 ) 8 7
Composite of scores a bov e
HEALTH AGE

&

LO NGE VIT Y:

Actual Age &
Avg.Longevity
Age
23 yrs
Longevity 78.7 yrs

P R O F I L E
02-18-86
Page - 1

27

<----- WELLNESS PROFILE-----> WELLNESS
V.LOW LOW
AVG.
GOOD EXCEL.
SCORE
1-----1-----1-----1-----1-----1 -------1
I
I
I
I
I
I * **************** >
I
50/70
0
3
4
5
6
7
I
I
I
I
I
I
I********************* * ****>
I
89/100
0
20
40
60
80 100
I
I
I
I
I
I
I ** ************************>
I
91/100
o.
20
40
60
80 100
I
I
I
I
I
I
I **************************>
I
98/110
0
40
70
80
90 110
I
I
I
I
I
I
I **********************>
I
77/100
0
20
40
60
80 100
I
I
I
I
I
I
I***************************> I
47/50
0
10
20
30
40
50
I
I
I
I
I
I
1****************************>1
67/70
0
14
28
42
56
70
I
I
I
I
I
I
87/100
I*************************>
I
0
20
40
60
80 100
I
I
I
I
I
I

Expec ted based on
Cur r ent Hl.H a bits
2 1.6 yrs
80 .l yrs

Expected if following
Recornrnendat. below(*)
18.2 yrs
83.5 yrs

Potential
Added Yrs
3.4 yrs

MAJOR WELLNESS RECOMMENDATIO NS:
Remain a non-smoker.
This is vital for good health and fitness.
Maintain a moderate or non-drinking status
Maintain your stress score of 71 or above
Maintain exercise program, expending 300+ exercise cal. 3-6 times/week
Maintain percent body fat 22% or less
Maintain blood pressure in recommended range - below 140/90
Maintain good nutritional status, score of 60+
Maintain your good safety score of 40+
* Recommend at least 7-8 hours sleep per night for optimum health
NOTE:

See individual reports and WELLNESS WORKBOOK for more information.
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H E A L T H

H E A R T

LIFE Report for:
HEART HEALTH FACTO RS
HEREDITARY FACTORS
Ag e ( y e ar s)
Sex (mal e =l,

female=2)

1-----1-----1-----1-----1 ----- 1 -------23
2

Family History CVD

1

16 6
40

Glucose ( mg %)
(Recom. levels < 115)

84

Diastolic Blood Pressure
(Recom. < 90)
FITNESS FACTORS
Pulse - Resting HR
(Rec. < 70 Beats/min)
Exer. Cal. Burned/ Wk
(Recom.1000+ cal / wk)

1
I
I
I
I
I
I**********************>
I
I
I
I
I*****************>
I
I
I
I
l ****************************>I
I
I
I
I
I
I
I***********>
I
I
I
I
I
I
I
I
I
I************************>
I

30·0

Triglycerides (mg %)
( Reco m. l ev el <10 0 )

Systolic Blood Pressure
(Recom. < 140)

'

TEST
<---- HEART HEALTH SCALE---> HEART HEALTH
RESULTS V.LOW LOW
AVG.
GOOD EXCEL.
SCORE

1

Smoking Status

02-18-86
Page - 2

27

ID.#

Family Histor y CVD

BLOOD TEST RESULTS
Cholesterol (mg %)
(Recom. level< 180)

P R O F I L E

98

TOTAL HEART HEALTH SCORE
(Recom. score of 60+)

89.0

115

100
110

90

140

130

120

115

90

80

I
I
I
I
I
I
I
I
I*****************>

70

10/10
5/ 5

10/10
20/20
8/10
5/ 5

60

I
I
I

8/10

I
I
I
I
I
I
l****************************>I

15/ 15

I
I
I
I
I
I*************************>

I
I

10/10

I
I

89/100

0

90

250

40

80

500
70

70

1000
80

I
I

5/15

110

I
I
I
I
I
I
l****************************>I
95

15/15

60

I
I
I
I
I
I
l****************************>I
I
I
I
I
I
I
I*******************>
I

1

Stress Level
(Recom. score of 71+)

120

150

I
I
I
I

100
2865

200

10/10

140

I
I
I
I
I
I************************>

100
70

170

20

160
58

200

50

180

118

230

I
I
I
I
I
I*************************>
JOO

1

260

12/15

60

2000 3000
90

I
I
I
I
I
I***********.***************>
0

20

40

60

50

80

110
100

1-----1-----1-----1-----1-----1

80
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ID.#

LI FE Report for:
FI TNESS FACTORS

LUNG FU NCT IO N
Vital Capacity ( % rec.)
Me a sured FVC 4.2
L.
CARDIOVASCULAR FITNESS
Pulse - resting HR
(Beats/m in. )

2 1.0

1-----1-----1-----1-----1-----1
I
I
I
I
I
I
I**********************>
I
37

106

70

22

18

26

71

35

47

59

7.0

10.0

14.0

I
I
I

I
I

I
I

I
I

I
I

50

65

80

100

110

I*********************>

90

80

I
I
I
I
I*******************>
160

140

130

I
I

I
I

70
120

60

I
115

100

95

90

80

70

I

4/ 5

I
I
I

8/10

I
I

12/15

50
110

I

I

I

I

I

250

500

I

I

I

l****************************> I

No. aerobic workouts/wk
(Recom. 4-5/wk)

7

1****************************>1

Aerobic Capacity
(Max.VO-2 ml/kg/min)

62.4

TOTAL FITNESS SCORE
(Recom. score of 60+)

0

1

2

I

4

34.0

38.0

I

5

20

40

60

20/20

7

35/35

41.0 44.0

I
I
I
I
I
I**************************>
0

20/20

2000 3000

I
I
I
I
I
I
1****************************>1
27.0 31.0

· 91.0

I

15/15

60

Exercise cal.burned/w k 2865
(Recom.1000+ cal/wk)

1000

10/10

120

I
I
I
I
I
I
l****************************>I

1

6/10

80

18.0 22.0

I
I

I
I
I
I
I
I
I
I
I*****************>

20/25

16

I
I
I
I
I
I
1**************************** >1

I

'

27

I
I

100

58

32

I
I
I
I
I
I
I
I
I*****************>

3. 0

Systolic Blood Pressure 118
(Recom. < 140)
Diastolic Blood Press.
(Rec. < 90)

02-18-86
Page - 3
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TEST
< ------ FITNESS SCALE------>
FITNESS
RESULTS V.LOW LOW
AVG.
GOOD EXCEL.
SCORE

BODY COMPOSITION
Percent fat (%)
18.6
Wt=l23 Fat Wt=23 LBM=l00
Ideal Wt=l23 if 19 % fat
MUSCULO-SKELETAL FITNESS
Strength, Grip (kg)
58
Both hands
Flexibility [in)
Sit and reach

P R O F I L E

80

I
I

100

1-----1-----1-----1-----1-----1

91/100

81

S T R E S S
LIFE Report for:

P R O F I L E

TEST
RESULTS

Freedom from Health
Concern or Worry

15

Energy Level

15

<-------

COPING SCALE------>
LOW
AVG.
GOOD EXCEL.

STRESS
SCORE

1-----1-----1-----1-----1-----1
I
I
I
I
I
I
l************** **************>I

15/15

V.LOW

0

10

Cheerful versus
Depressed Mood

24

Relaxed versus Tense
or Anxious

20

Emotional Control
and Stability

14

Total Stress Score
Sum of sub-scales above

98

3

6

9

12

15

I
I
I
I
I
I**********************>

I
I

15/20

I
I
I
I
I
I
1****************************>1

10/10

I
I
I
I
I
I
1****************************>1

24/25

I
I
I
I
I
I***********************>

I
I

20/25

I
I
I
I
I
I
l****************************>I

14/15

0
Satisfying and
Interesting Life

02-18-86
Page - 4
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ID.#

STRESS SUB-SCALES

(GWBS)

0

0
0
0

4

2

5

5
3

8

4

10
10
6

12
6

15

15

9

16

20

8

10

20

25
25

20

12

15

I
I
I
I
I
I**************************>

0

40

70

80

90

I

I

I

I

I

I
I

98/110

110

I

--------------------------------- ----------------------------- -------INTERPRETING TOTAL STRESS SCORE
Stress Score

Evaluative Description

81 - llO
76 - 80
71 - 75
56 70
41 - 55
26 - 40
25 0

Positive Well-being
Low Positive
Marginal
Indicates Stress Zone
Indicates Distress Zone
Significant Distress
Severe Distress

National Norms
Population spread
55
10
9
16
7
2

%
0 .

'o

%
%
%
%
<l %

The Stress Score above is a reflection of how you feel you are currently
coping with life.
Very low scores may indicate a need to seek help from
an understanding friend, counselor or doctor in dealing with your stress.
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<-- NUTRITION PROF ILE-- >
LOW REC. RAN GE HIGH

RECOM.
RA NGE

NUTR .
SCORE

12-15%

12 / 15

1-----1-----+-----1-----1
Protein (% of cal)

15.4

I
I
+
I
I******************>
8

Protein (gm)

45 .5

Fats (% of cal)

2 7. 4

10

12
+
+

15

30
+

35

45

I
I
I
I******************>
7
+

10

70

80

+

I

6
+

10

12
+

16

200

300

+

I

10
+
50

75

I
I
I
I
I** ********>

10.0
56.9
2.0

Fiber (g m)

9.9

< 10%

4/10

I
I

55-80%

4/ 10

I
I

keep low

10/10

I
I

8-16+ gm

6/ 10

I
I

< 300 mg

4/ 5

< 20%

9/ 10

20

I
I

30

I
I
I
I******************>

I
I

> 60

5

I
I
I******>

6. 2

77.0

8

100

I
I
I*******>

0
TOTAL NUTR. SCORE

3

I
I
I** ******>

0
Refined Calories( %)

.

I
I
I********>

4
146 .0

55

I
I
I* ***>

0

Chol esterol (mg)

44 gm

I
I

40
Sugar (t.)

I
I
I

8/10

20

3
Carbohydrates( % cal)

I
I

20
20-35 %

10
Saturated fats(% cal)

I
I

0

5

25

I

I
I

15
90

30
20
400

77 / 100

100

1-----1-----+-----1-----1
NUTRITION RECOMMENDATIONS:

'

Continue daily good breakfast for optimal health (+5 pts)
Vitamin 'C' intake is adequate (+5 pts)
Vitamin 'A' intake is adequate (+5 pts)
Protein intake is adequate.
Maintain fat intake below 35% of calories eaten
* Reduce intake of saturated (ani ma l or solid) fats, to< 10% of calories
Maintain cholesterol intake below 300 mg/day
Maintain carbohydrate intake at levels over 55% of calories eaten
Maintain sugar intake below 10 t./day
Maintain fiber intake of 8+ gm/day - fruits, whole grains, veg., legumes
Maintain low intake of refined foods, sugar, fats, ref.grains, desserts
Maintain recommended wt (+5 pts)
Hemoglobin level is 14.6 gm/dl.
Recommended is 12-16 gm/dl.
NOTE:

The

'*'

indicates specific areas of your diet needing improvement.
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A HEALTHFUL LIFESTYLE IS .. .
Drab and Uninteresting

S C A L E

VERSUS ...

I*****************> I

1- - -- 1---- 1---- 1---- 1
3

6

9

12

Fun and r ewa r d i ng

15

THE HEALTH I EXPERIENCE IS
PRIMARILY DETERMINED BY ...
Heredity & availab i lity
of med. care & medicine

I************* ***>

I

1- ---1 ---- 1----1----1
3

6

9

12

My choice of lifest y le
and health practice;

15

WI LLINGNESS TO CHANGE &
ADOPT NEW HEALTH HABITS .. .
Not very likely

l**************** **>I

1---- 1----1----1----1
3

6

9

12

Ver y li k ely

15

EFF ECT OF SPE CIFI C HEALTH
PRA CTI CES ON WELLNESS AND
DI SEASE PREVENTION .. .
1---- 2 ----3---- 4----5
Smo king i s not i mp ort ant

l***************** *>I

Not s mo k ing is i mp o rt.

1---- 1----1~---1----1

Ea ting ha bits uni mp o r t ant l******* ** ** *** ** **>I

Eating habits i mportant

1---- 1---- 1---- 1----1

Reg . ex e r cis e u nim por t ant l **** ******* **** ***> I

Reg. e x ercise i mportant

1---- 1----1---- 1----1
Dri nk i n g ha bi t s uni mpo r t .

I****** *** ** ** *****> I

Drinking h a bits import.

1---- 1---- 1---- 1----1
Me nta l

a tti tu de unirnport.

l* **** **** ******* ** > I

Me n tal attitude import.

1---- 2 ----3----4----5
OVERA LL WELLN ES S ATT I TUDE I S ...
Health has little to do
with lifestyle, so need
to depend heavily up~n
the medical care system

l******************>I

1---- 1----1----1----1

14

28

42

56

70

Health is largely my
responsibility, and is
determined by my choice
of lifestyle

INTERPRETING WELLNESS SCORE:
( Your wellness attitude score= 67 )
14- 4 1 - Low s c ores indicat e l a ck of knowledge or interest in Wellness.
4 2- 5 5 - Moderate range in d icates a growing knowledge and interest but
not sure or full y con v inced of the benefits yet.
56-70 - Hi g h scores indicates a high interest and belief in the benefits
of a healthful lifestyle and commitment to wellness.
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Chart showing the 10 leading c auses o f de a th for p ersons y our age, based
on 10 year age groups.
Recommenda tions f o r ris k red u ction shown below:
Cause of Death

LEAD I NG CAU SES OF DEATH
Per c ent Cont rib u ted b y Each Ca use

--- - -- --- - --- ------ - -

o --- 5 ---1 0 --15-- 20 --25--J0--35- 4 0

Rank
1
2
3
4

5
6

7
8

9
10
11

&

I
I
I
I
I
I
I
I
I
Accidents
!***************** ** *** ***** *** > !
I
I
I
I
I
I
I
I
I
Homicide
I**********>
I
I
I
I
I
I
Suicide
I
I********>
I
I
I
I
Cancer
I
I** *>
I
I
Heart Disease
I*>
I
Environmental Cause s I>
I
I
Congenital Anomalies I>
I
I
I
S t roke
I
I>
I
I
Pn eumonia & F l u
I
I>
I
I
Lu ng Di sease
I
I>
I
I
All Ot he r Dis e ases
I
I* ** >
I
I
I
I
I
I
I
I
I

---------------------

o---s---1 0 --1s-- 2 0--2s--30--35-40

DEATHS/YEAR
Percent Number

------53.5 %

26206

J,.3.6 %

6647

10. 7%

5239

5.5%

2683

2.5 %

1223

1. 4%

702

1. 2 %

600

0.9 %

418

0.7 %

348

0.3 %

141

5.1%

2511

-------

RECOMM ENDAT I ONS FOR DISE ASE PREVENT ION:
CAR DI OVAS CULAR DI SEA SE (C VD) PRE VENTION:

---- -=================================-

* Maintain a re g ular, aerobic e x ercise program, 20-60 min. 3+ times/week

CA NCER PRE VENTIO N:

-----============

* A diet r i ch in comple x carbohydrates & fiber is protective against cancer
Inclu d e more fresh fruits, vegetables, whole grains, legumes, & salads

ACCIDENT PRE VENT ION AND SAFETY:

-----=========================

* Give special attention to travel safety due to high mileage exposure
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RECOMMENDAT I ONS CONTINUED:
* Lift heavy objec ts with your legs, keep back straight & abdomen firm,
hold object close to body to help preven t back injury

DIABETES PREVENTION:
* Eating a high intake of complex carbohydrate (fiber rich)

foods helps

prev./control diabetes
CIRRHOSIS OF THE LIVER - PREVENTION:
LUNG DISEASE PREVENTION:
* Your midflow lung test results are lower than normal - may indicate
obstruction in small airways, discuss with doctor any breathing problem

PNEUMON IA AND FLU PREVENTION:
* Increase intake of v it am in 'C' rich foods to one or more servings/day
* Resistance would be higher if you got at least 7-8 hrs. sleep/night

SUICIDE PREVENT IO N - MENTAL HEALTH ENRICHMENT:

==-------====================================
Enriching mental health is the best gu a rd against suicide, this involves
learning self a cceptance, building self image and worth, and keeping
stress lev els manageable . The following suggestions are made based
upon your responses to the LIFE questionnaire:
* Need to plan for a little quiet time just for yourself each day
* Need to take re gula r, annual vacations as well as short breaks
* Getting adequate rest, 7- 8 hrs/night, i mp roves mental/emotional health

-- End of Re commend a tions for Disease Prevention--

'
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PULMONARY FUNCTION REPORT :
LUN G FU NCTION

TES T <- - -I MPAIRED RANGE-- > <-NORMAL RANGE- >
RESU LTS V.SEVR SEVR MOOR MILD FAIR GOOD HIGH

VITAL CAPACITY ( FVC )
MEASURED FVC (L)
PREDICTED FVC ( L)
PERCE NT OF PREDICTED

I
I
I
I

4 .2 0
3. 95
I
I
106 .3 3 ! * *** ** ********************* >

TI MED VOLUME ( FEV- 1 ):
MEASURED FEV- 1 ( L)
3 . 25
PREDICTED FEV - 1 ( L)
3 . 18
PERCE NT OF PRED ICTED
102 .2 0
FUNCTIONAL% (FEVl / FVC)
77 : 3 8
MID FLOW ( FE F 2 5-7 5 )
MEASURED FE F 2 5-7 5 ( L)
PRE DICTE D FEF 25-75 (L)
PERCENT OF PREDICTED

I
I

I
I

I

-I

I

I

I

I

I

I
I

I
I

I

I
I

I
I

I

I * ** * *************** * *******>
I
I
I
I

I
I
2. 57 I
3. 70 I

I
.I
I
I

I
I
I
I

I
I
I
I

69.4 6 !******** *********>

I

I

I

I

SUMMARY OF GRA DED EXERCISE TES T RES ULTS (G XT):
Bic y cl e ergom ., f in a l wor k loa d
Ma x i mum hea r t rate during t e st
Ma x i mum bl o od pressure response
Ma x i mum o xyg en uptake (MV0- 2 )
Ma x . MET l eve l a c hieved in t e st

- 125

watts
beats/min.
mm Hg
- 62.37 ml/kg.min.
- 17 . 8 (multiples of resting metabolism)

EXERCISE GUI DELI NES:

'

WARMU P
STRENGTHEN I NG
AEROBICS
INTE NSIT Y
START FIT
KEEP FIT
FREQUE NCY
COOL DOWN
PROGRESSIO N -

Ea s y stretching/ walking before vigor. activity
Muscle strengthening, calisthenics/ wt.training
Continuous walk/jog/run/bike/other active sports
Keep pulse in training heart rate (THR) zone
118 - 1 4 8
THR when first beginning an aerobic program
138 - 167
THR when used to vigorous aerobic activity
4 -5+/w eek
Ex ercise sessions/week, regularity is essential
3-5 min
Low intensity activity, walking/easy stretching
start at an easy level and progress slowly in intensity,
duration, and frequency for safety and injury prevention.
5-10 min
5 - 2 5 min
20-60 min

APPENDIX F
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Wellness Workbook
Wellness Planning

- A

Resource

for

By Dona ld R. H all, D.H .Sc. , M .P.H ., R.D .

The Wellness Workbook was developed to accompany the LIFE Computerized Wellness Profile and is
based upon the following scientific research and
generally accepted recommendations by scientific
organizations:
Breslow and Belloc study on Health
Practices and Longevity, UCLA
Framingham Heart Study, National
Institutes of Health
Healthy People - The Surgeon
General's Report on Health Promotion and Disease Prevention - DHEW
Health, United States 1980 · With
Prevention Profile, U.S. Dept. of
Health and Human Services
Amer. College of Sports Medicine Exercise Guidelines, ACSM
Nutritive Value of Foods, USDA
U.S. Dietary Goals, U.S . Senate
Select Committee
Food and Nutrition Board, National
Academy of Sciences
Vital Statistics of the U.S., National
Center for Health Statistics, U.S.
Dept. of Health and Human Services
The Canadian Standardized Test of
Fitness
Dr. K. Cooper's Aerobic Research
Center - Manual on Health & Fitness
Testing

'
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Published by
13705 SE 142nd
Clackamas, Oregon 97015

Copyrighted 1984 by Donald R. Hall, D.H.Sc.
All rights reserved.
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The Wellness Profile

Li festyle and Longevity

How heal thy are you? f.lany peop le conclude that if they

I n the Surgeon Ge neral' s report o n HL'alth Pr omo ti o n and
Disease P reven ti o n, th e IO lea ding cau ses o f death in thL'
U.S. we re ana.lyzed ::i nd the ca u.~ e o f mo rtali ty wa s determined based o n perce nt co ntri buti on. An unh ea lthful
lifes tyle was foun d to be the grea test co ntr ib uto r.

are no t sick, they must be healt hy. Health is more than the
absence of disease. It is a dynamic state of well-being enco mpassing the whole person. The World Health
Orga niza tion defines he:llth as:
"A state of we/I-being, physically, men rally, and socially. "

M AJOR CAUSES OF EARLY DEATH

The Oxford Concise Dictionary defines health as:
"Physical soundness, 111entu/ soundness, spirir11a/ soundness.

To emphasize the positive aspect of good health 3 new
wo rd is often used - Wellne~s. Characteristics of wellness oriented people are those who:
•Get regular exercise and are physically fit with a high
cardiovascular reserve
• Have high energ y levels
•Hand le stress we! I
• Do not need tohacco, ::tlc o hol or drugs to cope with life
• Have an optimistic outlook on life
• !Jalance the st rcs ses o f Ii re with adeq u~Hc rest. and
recreation
• Eat well and are slim and trim
• Have a high resistance to disease.
• Take personal responsibility for their health
• Are se lf-actuated with person al life goa ls
In short, wellness is a process of achieving your full potential in li fe, hea lth, happine ss and produc tivi ty.

50 %

10%

In past dec ades , prematur e dcnt h wa s largel y ca used by infectio us disease . Today it' s lifes tyle related dise ases:
• Hear t disease
• Ca nce r
• Hype rt ensio n
• Strok e
• Diabet es
• Sui cide
• Cirrh osis
• Accid ents

The U FE Pro fi le is designed to help you sec where you are
on the we ll ness scale and how to make improvement. The
WELL NESS WORKOOOK provides addi tiona l info rmati on you may need to know to ac hi eve the recommendatio ns made in the UFE repo rt . Sp:.ice is_provided to write
out yo ur hea lth and fitness o bjectives . Fitn ess charts,
tab le, a nd graphs are :1lso incl uded to assist you in plan ning and ro r charting prog ress.

Th e majo r defens e agai nst such di seases is prim a ry prev ention. Ad op tin g a he alth ful lifes tyle can improve the quality
o r yo ur lire a nd is much mo re cos t- effecti ve than fl' So rtin g
to mL'd ical care art cr a health pro blem Jc vl'l o ps.

Read th e section o n "Setting We lln ess Goa ls" ne:.i r the end
of th e WEL LNESS \VOR KIJ OOK. f-ind out what
resources arc avaibble at you r wo rk site a nd co mmu nity
and th en ta ke time to write o ut yo ur pe rsona l wel lness plan
for the next year . It has bee n sai d th at " He who fai ls to
plan, plans to fa il."

'

Health Practices Shown to Extend Life

2 3

A long-term stud y of so me 7,000 people li ving in Alameda
Co unt y, Cal ifornia identil"ied seven basic health practices
sig nifi cantly rela ted to lo ngevity .

Undcrst:wclin g Your /l cpo rt. All tes t res ul ts are show n in
gra ph fo rm . Each wellness fa ct o r is li sted fol lowed bv the
tes t res ult. A ba r graph shows wh ere yo u stand on 'eac h
fact or, from ve ry lo w to exce llent health . Idea l wo uld be as
far to th e righ t o n each gra ph as possi bl e. T hose fac tors
whi ch a re in th e low ran ge or welln ess wo uld be im po rt a nt
areas to conside r whe n sett ing yo ur welln ess gon ls.

1
2
3
4
5
6
7

1

L

1

GOOD HEAL TH PRACTICES
Adequate sleep, 7-8 hours/night
Maintaining recommended weight
Not smoking
Not drinking or moderate drinking
Regular, vigorous, physical activity
Eating breakfast regularly, and
Eating regular meals, avoiding frequent
snacking

91

Pcr~ons following six co seve n of the goo d he:.ilch practices
li ved l l 1/: yea rs longe r than tho se foll ow ing only zero to
three good he alt h pr:.icciccs. Those wi th an unhealthful
lifestyle also aged more quickl y, approximately 30 years
sooner th a n chose following a healthful lifes tyle .

Health Age and Longevity Appraisal

by showing which ri sk category it falls i11 from "very low
heart health" 10 "excelle111 heart health ."
As i11 all other profiles in I.JFE, the farther to the ri gh t the
har graph goes, the more ideal. The '·heart health sco res"
shown on the far right ha nd column show th e score you
recei ved out or the po ss ible score !'or each ri sk factor . /\
perfect score mi ght be 15 / 15 or some ocher combinacio11
where you sco red th e same as th e tota l ro ss ible for th :1 c
rarticular test. Thc ~c ,ubsco res go into making ur the tota l
hea rt health score shown at the bott o m or the report.

4

The Ul·E profile comru ces yo ur "health age" and
longevity based 011 your current health and lifestyle rractic es comrared to the study rorulacion described above.

The C:1111d Ne,,·s about heart disease is that death races for
heart di sease have decreased by 22 % for women and 27 %
for men in the la se 20 years. People are making lifestyle
cha nges fo r the better.

1/ealt/r A:.:e. This is you r rhysiological age o r how "old"

yo ur body really is. Your ac tual age an d how long the
ave ra ge person your age liv..:s, is show n in the first column
(found o n page I of your Wellness Profile).

CHANGE IN PER CAPITA
CONSUMPTION 1963-1980 23
Percent
Product
Change
Cigarette tobacco
-27 .1
Whole milk and cream
-24.1
Butter
-33.3
Eggs
-12 .3
Animal fats and oils
-38.8
Vegetable fats and oils
+57.6
Fish
+22.6

}'our E.,µcctccl "health age" and l011gevit y, based on your
current health rraccices, is shown in the seco nd column. If
vou are li ving more healthfully th a n the average person,
;-o ur " health :ige " may be sevc r:i l years younger than you r
actual age. On the other hand, th e rerson who smokes,
drink s heavily, is overweight, seldo m exercises, cats poorly, etc., will be :iging more quickly, so their "health age"
will be olde r than their ac tual :.1ge, and their ex r ec ted
longev it y less than average.
·
Y1111r J>11tc11ti;.1/ "health age" and lo nge\·ity, if you were
following all of the good health pra ctices . are showri in the
third column. The differe nce between coluurns two and
three is your POTENTIAL FOR ADDED YEARS due to
lifestyle improvement. This estimate is based ju st on
lifestyl e, something which we can control. Other uncon trol!Jble f:ictors suc h as heredit y and existing disease
would naturall y exe rt an additional influence.
·

Tire lfacl Nell's is that heart and va scula r diseases st ill kill
more people than all other di seases combined . One and
one -half million people will suffer a heart attack this year
and about 550,000 or these will die, many during their
most productive years of life.

He:irl disease can be even more signific:intly reduced :is
high risk factors arc eliminated and healthful lifestyle practices adop ted . The following section will desc ribe these major risk factors and exp la in how your risk can be minimi zed.

Major Rccummcnifatirms for improvin g your health and

longevity are shown at the bottom of the Wellness Profile
and are hi ghl ighted with the asterisks. More specific suggestions are made throughout the remainder or the LIFE
report.

Blood Pressure
Heart Health

5

5 6 7 8 9 10

Elevated blood rress ure increases the risk for seve ral
disea ses:

1-le::in and ci rcul:\t orv diseases are the m:.1jor ca use of
death in the United ·s tates. Death fr o rn cardio\'ascular
di~ease is 011 the dec rease, however, becau se health and
medical re searc h ha ve identified the major ri sk fact ors or
causes of coronary heart di sease.

•Stroke
• Heart disease
• Degenerative artery disease
• Kidney disease
• Hypertensive disea se
• Damage to the eye

By identifying you r major ri sks and modifyin g the se
precurso rs co disease, you can significantly reduce th e
likcl ihoou or premature disease or death. At the sarne time
you will be impro ving the quality a11u productivity of your
life by ach iev ing a state or high-level wellne ss.

lli~h JJ/ond l'rL'ssun· is a common health hazaru affecting
one out of every ten persons. 13ecause high blood pressure
often has no symptoms, it has been called the silent ki ller.
The 011\y way co know if your blood pressure is elevated or
not is to have it checked.

The llcart Ilea/th Pru/'ile li sts those factors associated with
heart health (/.!FE profile ra ge 2). Test results :He shown
followi11g each factor. The bar grarh evaluates each factor

2

92

Tll'o l'rcsrnrcs arc recorded when a blood pressure is
taken. The first number is called the Systolic pressure. This
is the highest pressure reached in the arteries occurring immcd iately at the end of the heart contraction. If the systolic
pressure gets too high (usually cons idered elevated if 140 or
above) the blood vessels art! strained or injured. Increased
amou nts of cholestero l and · blood fats cntt!r the vessel
w:i lls, clogging the :irtcries and re stricting blood now .
D:imag.:-d vessels arc also mon: likely to calcify and rupture, re sulting in damage to vital organs, particularly the
bra in, heart, kidney and eyes.
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BLOOD PRESSURE AND ·
SUDDEN DEATH

7.9

7 .6

ANNUAL

INCIDENC E
RATE l 1000

3 .2

The second pressure recorded is called the Vi:istolic blood
pressure. Thi s represen ts the lowest the pressure falls between heart beats. l f th.:- diastolic pressure is too high
(generally consider.:-cl elevated if 90 or above) it puts an C.\tra work lo:id on the heart and can cause hyperten sive
heart disea se or left ventricular hypertrophy leading to
angina and heart failure.

1.3

Le s s tha n 140

140 - 159

160 - 17 9

More th a n 180

SY STO LIC BL O O D PR ESS U R E

130th numbers arc import:rnt and if either get s too high,
damage to the he::irt and arteries occurs.

BLOOD PRESSURE AND
LI FE EXPECTANC Y 6
BLOOD
ANNUAL
INC IDENCE
OF STAO<E

PRESSURE

AND

STROKE 9

Me n age 35
120/80
130/90
140/95
150/100
Women age 45
120/80
130/90
140/95
150/100

so

AGE ADJUSTED
RATE/10 .000

Remaining years o f li fe
if BP is untreat ed
41.5
37.5
32.5
25 .0
37 .0
35 .5
32 .5
28.5

"~---~-~-~- - ~ ~-~

LESS THAN 11 0

110

120

srsrouc

DO

BLOOD

140

150.

160

170

180

190•

K ee p ing Blood Pressure Low

PRESSURE

• Ir 160/ 95 or abov e, check with yo ur phys ici:in . T here
Ideal 11100 <1 Press ure is general ly considered to be 120/ S0
or be low. Dlood pressures of 140/ 90 o r above are con side red borderline high ::incl if t hey remain at th is leve l they
can cause damage to the heart and arte ries, decreasing life
expec ta ncy. 131ood rressures of 160/ 95 or ::ibove are defined as hig h blood pressure or hyrcrtension and cause
ser io us health problems if unt re:1t cd. Get help from your
c.l octor if your pressure runs th is h igh o r highe r.

a re ma ny medic ati o ns whic h arc ve ry ef t'e..: ti ,·e in
lowe ring bl ood press ur e.
• Ir ove rwe ight , los ing weight is ver y hel p ful.
• Avo id st imulat ing dru gs such ::is nico tine :111d caffeine
(s mok ing and coffee) .
• Get re gular exe rcise (cl ca r with doc to r ri rst). Goo d ex erc ises for lo wer ing press ure a rc walkin g, cyc ling,
sw im min g, and easy jogging. ,:\ vo id hi ghl y co mpetit ive
spo rt s and c.\ercises requ irin g strainin g such as weight
liftin g a nd so me strenuous ca li sth eni cs.
• Restrict sa lt (so dium) int:ike . If yo u use sa lt , " Lite "
Salt is preferr ed to re gul:ir salt . It ha s half the sodium
cont ent and mo re potas sium which is helpful to those
on diureti cs (bl ood press ure medi cine) .

3
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• Follow a prudent diet, low in cholesterol and fats,
especially s:llurated fats. Vegetable oils are preferable
10 solid fats but still need to be used moderately.
Avoid- sally foods. Use more fiber-rich foods - fresh
fruits, vegetables, wltolc grain cereals.

Dr. Costelli, director of the NIH Heart and Lung In stitute,
says that persons with cholesterol levels of 140 or below are
actually taking more fa1 out of the arteries than is being
deposited, thus reversing atherosclerosis.
Tll'o Kinds of Cholcsll'rol, Recent scientific studies have
shown that choles1ero l is carried in the blood in more than
one way .

• Keep le ve ls of stress and tensi o n within manageable
levels. Take adequ:1te lime fo r rest and relaxation.

All fat in the body is carried in combination with rrotein
and other suhs1ances to make it water soluhlc . These fa1
carrying complexes are called "lipoproteins" (made up o f
fa1 and protein). Cholesterol carried in the low den sity
lipoprotein (called LDL cholesterol) is the Bad Kind of
Cholesterol, " clogging the arteries if too high.

Cholesterol and Blood Fats

Elevated cholesterol levels increa se the risk for-:
• Heart disease and heart a11ack
•Stroke
• Degencrntive artery disea~e

The cholesterol found in high density lipoproteins (called
H DL cholesterol) is Good Choiesterol. The HDL complexes remove excess cholesterol from the artery walls, and
transport it to 1he liver where it is excreted, Thus, HDL is
pro1ec1ive against atherosclerosis or coronary artery
di sease, 11 igh levels of HD L choles1erol arc desirable, helping keep the arteries open.

Clwlcstcrol :lflcl ll/1111tl F:11 k vc ls arc the hest rrcdil'tors of
ht·art :iml vascular dise,t\C. I ligli kvL"ls of cholesterol in the
blood increase the like lihood or cholcs1erol derosits on the
artery walls closing or plugging the vessel. This disease
process is called "hardening of the arteries" or
atherosclero sis, a nd causes mo re death than all other combined deaths in th e United States. When arteries feeding
1he heart become plu gged, a heart attack occurs. If an
artery going to the brain _becomes plugged a stroke can occur.

6

HDL CHOLESTEROL AND
CORONARY HEART DISEASE
CHO
INCIDENCE
FOR MEN
RATE /\000

High Clrolcstcrol is usually a result of inheriting a tendency
for high cholesterol in combinat ion with a diet high in fat,
particul::irly animal or sat urated fats, found largely in red
meat (beef, pork, lamb), high-fat dairy products, (butter,
cream, cheese), and add ed fat s such as shortening.

High cholesterol can also be associated with excessive
weight, high levels of unrelieved stress, and certain
metabolic diseases such as diabetes and hypothyroidism.
NONE

89
SERUM CHOLESTEROL AND ·

HOL CHOLESTEROL (MG 't,)

CORONARY HEART DISEASE
294

JOO

HDL CHOLESTEROL AND

lnc idencr
R,lle/1000

CORONARY HEART DISEASE
196

200

100

CHO
INCIDENCE
FOA wo~EN
AATE /1000

94

201 -219

2~0 -2J9

240-2S9

ISO

mo1e1h1n 2S9

Strum Chol~tlerol level (mg / di)

Ideal Cholesterol levels would be 170 or below. Groups of
people with cholesterol in the 140 to 160 level have been
carefully studied because they have been round 10 be n::arly immune to atherosclerosis.

71•
HDL CHOLESTEAOl (MC'.,)

4

94

Another minor carrier of cholesterol is the very low density
Iipoprotein s (called YLDL). YLDL cholesterol is only
slightly atherogenic (clogging arteries) and is usually
elevated only if the triglyceride levels are high (greater than
160 mgO/o).

Average cholesterol levels arc about 215 . Remember that
th e average person has a 5Qlr/o chance of dying from cardiovasular disease too, so lower than 215 is desirable .
Triglyceride is the n:1me for blood fat. If trigl ycerides are
significantly el eva ted they ma y also increas e circulatory
prob lem s. High blood fat s increase the risk of clot forma tion, th e usua l percipitating event in most heart attacks.
Values over 160 are generally considered elevated.

In order to know your overall ri sk, it is neces sary to know
·the level of bo th·thc " good and bad" kinds of cholesterol
in you r blood .

SUMMARY OF BLOOD FAT LEVELS

SUMMARY OF BLOOD LIPIDS
LDL
HDL
VLDL

Increases risk
Decreases risk
Increases risk

Tota l Chol.
HOL Chol.
T.Chol/HOL·C
Triglyceride

Clogs a r teries
Unclogs arteries
Minor contributor

Low Risk

~

180
60
4.0
100

215
45
4.5
120

or
or
or
or

less
mo re
less
less

Hi gh Risk
250
35
5.5
200

or
or
or
or

more
less
more
more

Note: Generally, the best overall indicator of coro·
nary risk is the T.Chol/HOL-C ratio .

Note: VLDL and LDL may not be shown on the lab
slip. Their risk is computed, however, in the ratio of
tota l to HDL cholesterol .

HDL CHOLESTEROL

CHOLESTEROL & CHO RISK

"AMONG THE VARIOUS LIPID RISK FACTORS CONSIDERED, HDL CHOLESTEROL
APPEARS TO HAVE THE STRONGEST
RELATIONSHIP TO CORONARY HEAR.T
DISEASE."

6

--FRAMINGHAM HEART STUDY REPORT . AMERICAN
Journal of Medicine. May 1977.
~ 200

MEAN RATIOS OF
TOTAL TO HDL
CHOLESTEROL
FRAMINGHAM HEART
STUDY

50

CHO R•r• (Chol etle ,~ lu• th.tn 150)

Total
Cholesterol/
HDL Cho lestero l

Prob•ble Re,e,tal ol AlheroKl•ro•lt

HOL
CHOL

2S

ao

JO

)S

us

40
400

4S
210

SO
270

55

60

65

70

264

lOO

!mg")

Vegetarians
Boston Marathon Runners (Physicians)
Average Risk (Women)
Average Risk (Men)
Average CHO Victim (Male)
Average CHO Victim (Female)

The Ratio of total cholesterol (bad cholesterol) to H DL
cholesterol (good cholesterol) determines the likelihood of
fatly deposits being made in the arteries. A ratio of 4.0 or
lower is desirable for heart health .

If HDL levels a rc high (60 or above) and the ra tio of tot al
cholesterol to HDL cholesterol is 4.0 or les s, the risk of
cardiovascular di sease is low, even if cholesterol leve ls arc
moderately elevated .

5

2.8
3.4
4.4
5.0
5.5 to 6.1
4.6 to 6.4
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Improving Your Risk Ratio

Eating For Heart H e alth

lncrc:i sin~ IIIJI,

The fo ll owing .c hart can help yo u know ho w to choose the
best fo ods fo r he:irt he:ilth .

• Reg ul:i r aerobic exe rcise. To mak e sign ifica nt impr oveme n t in HDL leve ls yo u need to burn a t leas t
1,500-2,000 exerc ise cal o ri es/wee k in ae robic activi ti es
such as bri sk wa lking , jogg in g, cyclin g et c .. .T his is
eq uivalen t to w:ilk/jogg in g 15 to 20 mil es pe r week.

LESS of These

MORE of These

Red mea ts , hamburgers , Fish and wh i te meat of
ho t dogs, etc.
po ultry

• Maintain a le:in body we ight , pe rce nt body fat of 15%
or less for men, 22070 o r less fo r wom rn .
• If :i smoke r, stoppi ng helps improv e HDL leve ls.
I,uwerin:: Tu tal Clrn les tcrol
• Achieve :ind m:iintai n idea l weigh t.
• Reduce int:ike of sa turat ed fat in the die t foun d
pri m:i rily in me:its, hi gh fat d:i ir y prod ucts, and solid
f:i ts used in cooking.
• Reduce intake of choles terol in th e d iet.

Eg gs (y o lk s)

Legum es and ve getable
proteins

High -fat dairy products ,
chee se, cream

Lo w fat milk and
cottage che ese,

Butt er

So ft tub margarine

Ice cream , pies,
cook ies, pastry

Fresh fruits, fruit
Salads

Refined cereals , white
br ea d, etc.

Unrefined cerea ls. oats
whole wh eat bread

Fr ied foods , fatty
sn ac k foods

~~getables, fresh
salad·s·

Salt & salty foods

• Keep to tal f:it in t:ike lo w, 25% o f ca lo rics o r less.
• lncre:i se int ake of co mplex ca rb ohyd rate foods
mo re fr esh fr uits, vege ta bl es , whol e gr ai n cere als,
leg umes.

"Lite" salt, tow -sod ium

Coff ee & so ft drinks

Herbal teas and wa ter

Alc oholic drin ks

Fr ui t juic es

1

\ 011 Can Ued11n· \lour Uh;-,, of heart disease dr:im:itically .
Peo ple who m:ike a majo r change in their di et c:in reduce
cholestero l levels and the ir hea rt :itt:ick risk very quickly.
Research shows tha t fo r eve ry I% vou lowe r vo ur blood
cholestero l your risk fo r a he:irt :itta~k drops by.20Jo .

• Kee p hi ghl y refi ned an d su g:ir-rich food s to a
minimum.

Dr. Paffenbarger studied · the ph ys ical :ict ivit y level of
some 17,000 H:irvard alumni :ind found that those burning
2, 000 or more ca lories / week in their exercise program
(equi valent to 15-20 miles / week) h:1d a 50% lower risk o f
heart at tack than those no t exerc ising regu l:irly.

Lu1rering Tri~lycericlcs

• Keep fa t wei gh t low .
• Ge t reg ular ;i erob ic ex erci se.
• Red uce int a ke of a lco holic be ve ra ges.

Als o b y not smoking , keering the bl ood pressu re unde r
control, stress within m:in:ige:ible levels and you r weight in
the recommended range, your ri sk of hea rt di sease can be
\'ery low. The choice is you rs.

• Red uce int a ke of sa tu ra ted f:it and suga r-ri ch co mbin atio ns (ty pica l dessert s) .
Other Factors in helping improve the ri sk r:itio in clude :

• St op ping smokin g if :i smoker.

Physical Activity 11

• Keep ing stress level s moderate.
• Fo r persons with metabolic problems associated with
high blood fat s, th ere a re drugs available which are
quite effective for lowerin g choles terol. Ch eck with
your doc tor for help.

12 1 3 14

How Much Exercise Is Eno u~h 7 To get OPT li\ 1.'\L
BENEFITS from yo ur fitness progr:im yo u need to exe rcise vigorous ly :it leas t three times re r week o n no nsuccessive days. E:ich exercise sessio n shou ld be a t least 20 to
30 mi nu tes of co ntinu o u.; ae rob ic -:ictivity .

For }'our Use. Thin gs I ca n do to improve heart health . ..

Curren t research shows th a t you need to bu rn · :i t least
1,400- 1,500 calor ies pe r week to ge t imp roveme nt in blood
HDL level s.

'

4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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PHYSICAL ACTIVITY AND 8 ,9
CARDIOVASCULAR DISEASE

Exercise Prescription 25

Exercise, like any other thcrarieutic agent, needs to be
taken in the correct dosage to be safe and effect ive.
Following the stcrs below can heir achieve this objective.

121

Incidence
10 6

Rate ( 01,) in

7.7

14 Years

Meclicuf Clcurance before significantly increasing your
level or physical activity is riarticularly imrortant for the
following:

6 5
5'1,

Most
Active

Moderately

RelJl1'fely

Acl,ve

lna c 11..-e

• Persons with known or susrected heart disea se.
•Sedentary person 35 years or older.
• Persons with high cholesterol (240 mg/di or higher, or
a risk ratio or total chol./H DL-C or 5.5 or higher)
• Smokers
• Persons wi th high blood pressure, 160/ 95 or higher
• Persons with other se ri ous health riroblems interfering
with exercise.

Mos!
Ina c tive

Using the Aerol,ic ,Wile E1111iv:1/ent Chart in the back or
this workbook is an easy way to qu:rntitatc your C.\Cn:isc
program and monitor rirogrcss. A variety or activities arc
listed showing the time necessary to expend the same
amount or energy required to run one mile .

Wurm11p :ind Cool Duwn periods are important to any
C.\crcisc session. Start gradually and ease into more
vigorous exercise. Reverse this ririnciple at the end or a
vigorous workout. .This helris rrevent injury and muscle
soreness. It is also easier on the body. Easy stretching and
walking arc excellent 11·armuri and cool down activities.

Setting an aerobic mile equivalent goal is an excellent way
to in surt: th:H yo u arc getting adequate and regular exercise. You may want to choose one or the levels below for
your rersonal goal.

Muscle C11nditio11i11½. A few minutes srient on strengthening exercises such as situris, other calisthenics, or weight
lifting help maintain streng th and muscle tone .

PERSONAL FITNESS GOAL
300 MILES/YEAR - Average of 6 miles/week. An
example of this goal could be a brisk walk of 30
minutes, 3 times/week.

Aerohic Exercise is necessary to strength en the heart and
circulatory system . Choose e.\erciscs that involve the large
muscles 01· the body, ririmarily the legs, and activities that
arc vigorous, rhythmic and continuous such as:

500 MILES/YEAR - Average of 10 miles/week. Two
mile equivalents, 5 times /week of a variety of ac•
livities would meet this goal.
1,000 MILES/YEAR - Average of 20 miles/week.
Four mile equivalents, 5 times/week or any other
combination equaling 20.

Brisk walking
X-country skiing
Hiking
Skirping rore
Jogging
l3asketball

EXERCISE AND CORONARY
HEART DISEASE

Gr.1cl11:1ted Exercise is an imrionant ririncirile to follow.
Start within your rresenl tolerance level and progress
gradually as you get used to more vigorous exercise. St:1n
at an easy pace, gradually building you r time / dist:ince to
reach your mile equivalent objective. Increase intensity
later.

11.\K\'ARD .I.LL'X.'(J

100
:--., ........... _

Oth e r
- - - - k t t v t l l l' S

---,/___

Bicyling
Racquetball
Lari swimming
Aerobics class
Rowing
Wood chorriing

~

--------

E:-.:ercise /ntcm·itL To stimulate the cardiovascular system
adequately and ~afcly, keep the c.\ercisc heart rnte in the
training zone. \Vh1.·n rirsl starting.. keep intensity in the
START FIT range 60-750/o or ma.\imum heart rate. Use
the KEEP FIT range or 70-85% of ma.\imum as you
become used to more vigorous e.\crcise.

Pll\'StCAL -'CTJVITY l\'OD: 0:C.U J • ' [[K)

Figure 3.8 . Multiple logistic regression analysis·of relative risk of first
heart a11ack 11, HJrvard alumni over 1 6- to 10-year follow -up (1962 or
1966 lO 19721 to delineate roles ot vigorous spor!s as opposed to olher
ac1ivit1es 1n es1ablishing risk . (Reference level. \00 Kcal/week)
Reduced risk of heart attack. 1s seen with increasing energy outpul from
each type of act1vi1v . but ar any given level of ou1pu1 . 1he ri sk 1s far lower
for vigorous spor!s play

7
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TARGET HEART RATE ZONE
Start Fit

sheets in the back of this book to chart your d aily and
week ly prog ress .

Keep Fil

Age

60-75%

10 Sec .

70-85%

10 Sec.

20
25
30
35
40
45
50
55
60
65

120-150
117-146
114 -142
111-138
108-1 35
105-131
102-127
99 -123
96-120
93 -116

(20-25
(19-24)
(19 -23)
(18-23)
(18 -22)
(17-22)
(17-21)
(16-20)
(16-20)
(15-19)

142-172
140-170
136-165
132-1 60
128-155
124-150
119-145
115-140
111-135
107-130

(23 -29)
(23-28)
(22-27)
(22-26)
(21-26)
(20-25)
(20-24)
(19 -23)
(18-22)
(18-21)

]
]
]
]

300 mile equivalents/yr, 6 miles/wk
500 mile equivalents/yr, 10 miles/wk
1000 mile equiva lents/yr, 20 miles/wk
Other _ _ __ _ _ _ _ _ _ __

Rc~u/arity. It' s not how much e.xc rci se you get in a ny one
day or even one week tha t co unts towa rds a lifet im e o f
fit ness, but how much yo u ge t on a regu lar bas is, mon thby-month. The following suggestio ns can help keep your
exercise program regu lar and fun. After all, if you don't
enjoy it, yo u won't keep it up for a lifetime.

Duration. Fo r optimal benefit you need to plan for 20-60
minutes of co ntinuous aerobic activity with the heart rate
in the training zone. When first beginning you may only be
able to maintain 5-15 minutes. Begin within your tolerance
and progress slowly to be able to ccmplete your time.

Keeping Exercise Fun

A 30 minute workout is a good target to shoot for. Keep
your intensity lower, if need be, to get in your time. Increase intensity after you have reached your target time of
30+ minutes.

• Choose activities yo u enjoy .
• Plan regu lar times to exercise. Don ' t just ~ry to fit it
into "spare time."
• Add variety to your program .
• Exercise with a friend.
• Join a fitness class.
• Exercise to music.
• Join group activities like bikathons, fun runs, races,
hiking clubs, bike touring, cross-country ski groups,
canoeing, etc.
• · ·c ommute to work on your bike, or walk.
• Climb stairs instead of using the elevator.
• Keep records of progress. Ch art yo ur weekly
mileage.
• Set short-term goa ls and reward yourself wh en you
reach these goals.
• Buy comfortable running shoes.
• Bu y sport clo th es to fit your sport. Look and feel the
part.
• In poo r weather areas, join a fitness clu b.
• Help anothe r person start their fitness program .
• •Review the benefits why fitness is important to yo u.

Frequency. Three-five vigorous workouts pe r week is required for making good improvement in cardiovascular
fitness. Every other day is a good goal when first sta rting .
In crease this to four-five times per week as your exercise
tolerance improves. If you don't have adequate rest days
when first beginning, you may get injuries or sore muscles.

Personal Exercise Plan

\Vrite out a specific exercise plan you want to follow in the
space provided below:
Activities in which I would like to participate (specify ac ti vi ty, day, and time):

Training Heart Rate Zone

BENEFITS OF EXERCISE
1. Improve s !he circulation
2. Aids digestion
J . Reduces fatigue - Improves endurance
4. Strengthens muscles, bones and ligaments
5. Beautifies the figure and complex ion
6. Enhances posture, po ise and agility
7. Helps enduce sound sleep
8. Balances the emotions
9. Sharpens the mental powers
10. Increases resistance to disease
11. Helps control weight
12. Improves mental outlook

____ to _ ___ be ats per minute
____ to _ _ __ 10 seco nd count

Aerobic Mile Equivalent Goal

Select a personal go al which is realistic for you to reach
and maintain. Use the Aerobic Mile Equivalent record

8
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Exercise Cautions and Guidelines

Body Weight 6

• Don't overdo. Train, don't strain.
P:iin in the feet, legs or muscles indicate strain on
your system. Ease up a little. Listen to your body.
• f3e aware of AUNORMAL SIGNS when exercising .
If these signs occur, check with your doctor before
exercising further:
Pain or pressure in chest area , or pain radiating
to neck, shoulder or arm during or shortly after
vigorous exercise .
Sudden dizziness, uncoordination, cold sweat,
pallor, or fainting.
Abnormal heart action during or following exercise, irregular rhythm, palpitations, sudden very
slow or very rapid pulse, different from norm:il.
Unusual or sustained pain in joints.
• Avoid strenuous exercise on hot, humid days. Drink
plenty of water :ind avoid gett ing overheated.
• In warm weather, wear a minimum of cloth ing .
Avoid warm clothing that results in heavy sweating.
• In cold weather, wear gloves, stocking cap, and keep
limbs covered . Don't overdress. As long as you stay
warm, the cold weather is not harmful. Your body
adapts to cold weather exercise.
• Wait at least two hours after eating to exercise
strrnuously. Also wait 20 minutes after exercising
hard before you eat.
• Wear s:ifety gear when indicated; helmets for
bicyclers, eye protectors for racquet ball, renective
material or band if walking or jogging after dark.
• To avoid blisters, wear comfortable shoes like a runner's training shoe, athletic socks, and keep feet dry.
If necessary, put Vaseline on your feet where you
normally get "hot spots." Vaseline can also help prevent chaffing in other spots.
• A pain in the side is usually just your body's w:iy of
complaining when the intensity is too high. Stow up a
little, go easy and it will usually go away. Running
too soon after eating will usua lly cause a sideache
too.
• Signs of Over-Exertion usually include :
Pounding in the head or headaches
Extreme shortness of breath
Excessive tiredness from your exercise, especially
if it lasts for more than 30 minutes following
your workout
N:iusea or vomiting after exercise
Excessively sore muscles, aches and pains
To avoid these problems, simply don't push yourself so
hard, and take more time for rest and recovery. A good
rule to help :ivoid exce~sive intensity is any time you are
exercising, you should be able to carry on a conversation
with someone. If you can't talk, you are going too hard.
Slow down.

Achieving and maintaining one's ideal weight is a positive
step tow ard experiencing optimal health . Excess fat is
associated with:
•
•
•
•
•
•

High blood pressure
Heart disease
Stroke and sudden death
Diabetes
Arthritis
Certain cancers

Someone estimated that every excess pound of fat
decreases life expectancy by some 40 days. Thus 40 excess
pounds could shorten one's life by four to five years.
Actually, being a few pounds overweight is not a serious
health hazard but may cause frustration over unsightly
bulges. Persons 100/o or more overweight, however, do
have an increased mortality rate. Obesity is 20% or more
over recommended weight.
The height-weight tables developed by the Metropolitan
Life Insurance Company have determined ideal weights
based on the ·ave rage weights for heights of persons who
lived the longest. Thus they serve as a good guide for
estimating a desirable weight.
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OBESITY AND ANGINA PECTORIS ·
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OBESITY AND SUDDEN DEATH ·
ioo

ideal weight and/or prevent obesity from occurring.
• Eat regular, well-balanced meals (avoid bet~·een meal
snacks).
• Eat a good breakfa st and lunch . Keep evening meal
light.
• Use more fresh fruits for dessert, avoiding the traditional sugar and fat-rich de sserts.
• Use whole grain cereal and baked goods, avoiding the
white nour and refined cereal products.
• Use fats, oils, spreads and salad dressing sparingly.
• Use more vegetables , salads, and raw foods. These are
good fillers.
• Use meat, cheese, eggs and other high-fat, highcholesterol foods sparingly. Use more low-fat and
vegetable protein entrees. (Fish preferable to red
meat) .
• Use low-fat milk, cottage cheese, and other low-fat
dairy products .
• Joining a formal weight control class can be very
helpful.
• Keeping accurate records of your weight, exercise sessions, and foods eaten, is the best way to monitor your
progress.
• Keep serving sizes moderate and limit second helpings.
• Learn to eat more slowly. Enjoy your meals . Give your
body's appestat time to realize it has been fed.
• Avoid heavy evening meals . Calories that are not
burned with activity are stored as fat.

18S
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RELATIVE WEIGHT

WHAT IS THE "BEST" WEIGHT?
Desi rab le We igh ts Ac c o rdi ng to Frame
Al Ages 25 and Ove r

MEN
Heigh t
Wi th 1"
Shoes
5'2"
5'3"
5' 4"
S'S"
5"6"
5'7' '
5'8"
5' 9"
5'1 0"
5'11 "
6'0"
6'1"
6' 2"
6'3"
6'4"

Smal l

Fr ame Size
Med ium

128- 134
130-136
132-1 38
134-140
136-142
138 -1 45
140-148
142-1 51
H 4-15 4
146-157
149-160
152-1 64
155-168
158- 172
162-17 6

13 1-141
133-143
135-1 45
137-1 48
139- 151
14 2-154
145-157
148-1 60
151-1 63
154-166
157-170
160-17 4
164- 178
167-182
171-1 87

~
138-150
140-153
142-156
144-160
146-1 64
149-168
152-172
155-176
158-180
161-184
164-188
168-192
172-197
176-20 2
181 -207

Body Composition 26

Des irable We i ght s Ac co rd ing to Frame
A l Age s 25 an d Ove r

A better estimate of ideal weight is to auually measure the
degree of fatness. This can be done using skinl'old calipers
or underwater weighing (hydrost:itic weighing). This is the
most accurate way of determining how fat you really arc.

WOMEN
He ight
W ith 1"
Shoes
4'10 "
4·11"
S'O"
5'1''
5' 2"
5"3"
5' 4"
S'S"'
5'6"
5'7"
5·a··
5'9"
s·10 ··
5'11"
6"0 "

Small

Frame Si ze
M edium

10 2-111
103-113
104-115
106-118
108-121
111 -124
114 -127
117-130
120-133
123-136
126-139
129-142
132-145
135-148
138-151

109- 121
111 -123
113-126
115-129
118-132
121-135
124 -138
127-141
130-144
133-147
136-150
139-153
142-156
145-159
148-162

11

~

0

Persons who are heavily mu scled may be "overweight"
but not over-fat. Conversely, very sedentary persons m:iy
be over-fat (a high percent body fat) but stil l be within the
recommended weight range. Percent body fat dctermin:1t ion is spcci fie to you and is the best met hod to as~css
rat ness.

118-131
120-134
122-137
125-140
128-143
131 -147
134-151
137-155
140-159
143-163
146-167
149-170
152-173
155-176
158-179

NORMS FOR PERCENT BODY FAT
Very lean
Desirable for good
health
Average (not
necessarily good)
Overweight
Obese

Weight in pounds in indoor cloth ing weighing 5 lbs.
for men and 3 lbs. for women

Wci~ht Control is best achieved by changing one's
lifestyle, becoming more active, ;nd following a good
nutritional eating plan. rad diets rarely give lasting. results .
The following dietary principles can help you achieve

10

Me n

Women

(-)9%

(-) 13%

10-15%

14-22%

16-19%
20-24%
25+%

23-27%
28-32%
33+%

100

llow Not to Lose Wei¾ht. The fastest way to lose weight is
to stop eating or go on a near starva tion diet of 300-400
cnlories per day. These crash diets, usually very low in ca rbohydrates, do cause a quick loss of pounds. Most quick
weight loss is not fat tissue, however, but water los s, loss
of intestinal contents and glycogen depletion.

CALORIES BURNED/HOUR
VARIOUS ACTIVITIES
Activity
Cal./Hour
Walking 3 mph
275
Cycling 8 mph
330
Tennis, doubles
330
Roller skating
400
Racquetball
600
Cycling 13 mph
600
Swimming, crawl
660
Jogging 7 mph
720

If this severe caloric restriction is continued, the body may
l\lso go into keto sis and acidosis, similar to a diabetic.
Glucose may appear in the urine. This can result in signifi•.:ant lo ss of lean body tissues such as muscle anti vital
organs. Some studies show up to one-half of weight loss on
this kind of extreme diet to be from muscle and organ
wastage. In prolonged diets of this sort (over one month)
serious heal th probkms can occur, even death.

F.11d11r:111ce Activities Hurn F:11. When you first begin to
exercise, most of the calories yo u burn are from glycogen.
As you continue to exercise, you begin to mobilize more
rat for work energy. Somewhere around 30 minutes or
continuous acti\'ity, fat becomes the prime source of fuel
for energy. Thus, exercises which can be sustained for
30-60 minutes are the best for burning fat.

l!o,r to I.ow Fut. To maint:iin fitness and muscle m:iss
while losing fat tissue, it is better to follow a more gradual
approa ch t0ward dieting and at the same time increase
your energy output in the form of exerc ise. Exercise helps
r~·c..luce the likelihood of muscle wastage from extreme
dieting alone and helps mobilize fat from storage to be
burned up. It al so helps f"irm up flabby muscles, improving
the figure :it the s:ime time.

Watch the Sn::icks . Ju st because you exercise regularly
c..loesn't mean that you can snack and ca t whatever and
whenever you want. It is st ill important to follow good
eating habits and select nutritious foods. Notice how
snac~s can sabotage your exercise program in the following chart.

A lfo/:inced Appro::ict, to weight loss would be to reduce
caloric intake by 500-750 c:ilories (to 1,200-1,500 cal./day)
plus expend :in additional 300-500 c:ilorics a day through
physical activity. Since a pound of fat is equivalent to
about 3,500 calori·es, the above program would result in a
lo ss of one to two pounds of fAT (not muscle loss or
dehydration) per week. This is a safe way to lose fat and
not your health or fitne ss.

MILES REQUIRED TO BURN
OFF COMMON SNACKS
Miles
Snack
Coo kie, small
Fudge, one piece
Beer, 12 oz.
Brownie with icing
Hamburger
French fries, 20
Apple pie, one piece
Milk sha ke
Ca ke with icing
Banana split

Spot I?cd11cin¾ has not been shown by scientific investiga-

tion to be effective . Fat deposits are genetically determined
and specific to each individual. Women tend to put extra
fat on the thighs and hips while men tend to put extra fat
on the stomach area.
Fat is generally mobilized from storage in reverse order of
the way it was deposited, and exercising or m:issaging
specific boc..ly sites has liule effect on removing fat :it that
site. Exercises for the waist or thighs can help firm up
muscles and may shape up waistlines, but that is from improved muscle tone rather th:in from fat loss.

0.5
1.0

1.5
1.5
3.0
3.0
3.2
4.0

4.2

6.2

Hurn C::ilurics H'hilc }·ou Sleep. Vigorous activities sus-

tained for 30 minutes or more increase a person's restin g
metabolism. This means tha t following regular exercise, a
person burns more calorics all day long, even whe n sitting
or sleeping.

The /Jest Exercises to Mobilize Fat :ire the exercises which
burn the most calories. Aerobic o r cardiovascular exercises
which arc vigorous and sustained where you are mo ving
your whole body for 30-60 minutes are the mos t effective .
They include such activities as: brisk walking, jogging,
swimming, cycling, active sports, hiking, ae rob ic dancing,
etc. The American College · of Sports Medicine recommends burning at le:ist 200 to 300 exercise calorics per
workout for changes in percent body fat to take place.

It is also known that at night whi le you are sleeping, if your
stomach is empty you arc burning almost pure fat calories .
However, if you are in the habit of eating late o r have lat e
night snacks, in stead of burning fat you are storing fat.

Lung Health 28

Lung and respiratory problems are a major ca use of
disease and disability. The following recom mendation s for
lung health can help eliminate much unnecessary disease.
• Not smoking . This is the major cause of respirat ory

11

101

disease. Also try to avoid "secondhand smoke" as
much :is possible.
• Minimize your exposure to heavy dust, fumes, sprays,
or smoke-filled environments. Use breathing protective devices if your work requires this exposure.
• Keep your lungs in gooJ condition with regular
aerobic exerci se outdoors in the fresh air. Vigorous
exercise is the best 111e:1ns for maintaining vita l capacity (lung volume).
• Good sitting and standing posture helps maintain lung
function.
• Dar breathing exercises help people with poor lung
function. Slowly take a full inspiration. Expire slowly
against pursed lips until :ill the air is gone. Repeat two
to three times, :it v:irious times throughout the day.
This exerci se is especially helpful for people with
chronic obstructive problems and who can't exercise
vigorously.
• Avoid those allergens which you know cause
respiratory difriculty for you.
• /\void frequent colds by practicing good sanitation
and keeping your resistance to disease high. Get
regular exercise, adequate rest, good nutrition (p:irticularly foods rich in Vitamin/\ and Vitamin C), and
avoid exhaustion and excessive exposure to the
elements.

asthma, allergies, and respiratory infections (colds, etc.).
Removing the cause of irritation usually improves the air
· now.
Mid Flow (FEF 25-75) is another flow rate measurement
which is very sensitive to any obstruction in the airways,
particularly the smaller bronchioles. Thus any impairment
in lun g function is generally see n first in this test.

Smoking 29

Smoking sig nificantly increases the ri sk of death for
seve ral major health hazards.
• Heart attack
• Stroke
• Cancer of the lung and respiratory system
• Emphysema and bronchitis
• Cancer or'the urinary system
Smoking Shortens Life Expectancy. Death rates from
smoking related diseases is directly related to the amount
and number of years smoked. The average smoker dies
seven-eight years sooner than the non-smoker.

SMOKING AND LIFE EXPECTANCY
73.6
68.1
67.4
65 .3

Non-smoker
1/2 pack/day smoker
1 pack/day smoker
2 + packs/day smoker

Lung Function Tests

years
years
years
years

The following pulmonary tests are used to evalu:ite
lung function and health. Because lung function
norms vary with age , sex and height, you need to use
the following chart to evaluate your test re~ult s.

89

SMOKING AND HEART DISEASE ·

EVALUATING LUNG FUNCTION
RESULTS

80
65
50
35

<

Percent of
Expected
- 100% +
- 79%
- 64%
- 49%
35%

200

Classification
Normal range
Mild impairment
Moderate impairment
Severe impairment
Very severe impairment

163
150
117

Rt-li'tive
Rllk ol

100

84

Heart
Attack

so

Vital C:ip:icity (F\/C) is the total :imount of air that c:in be
taken into the lungs and forcibly expelled. Yitai capacity
correlates with health and longe,·ity. Low values (less than
SO% or expected) indicate some form of lung restriction
and can be caused by lung disease (cg. TB, pneumonia),
chest or spine deformities, or obesity. A sedent:iry life style
is also associated with low vital c:ipacity.

60

NONE

< 20

20

20•

NUMBER OF CIGARETTES SMOKEO ; OAY

Timrcl Vo/umr (FF,V 1.0) is measuring the rate of :iir now
during maxim:il expiration. It shows how much air you can
blow out in the first second of expiration. J,_ow values (less
than SO% or expected) indicate some form of airway
obstruction. The most common causes are smoking,
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category need to take definite steps toward stress reduction
and health promotion.

Kicking the Habit

If you have a score of 40 or below you would do well to get
help from an understanding friend, pastor, counselor, or
doctor in dealing with the stress problems in yo ur life. You
need assistance from a support person or group ii' problems seem impossible or too large to cope with alone.

Stopping smok.ing signil'icant ly redu ces its associated
health hazards. The lining of the bronchioles regen erate,
. the circul:ition improves, anJ the risk or heart att:ick drops
dramatically.
One of the best ways to successfu lly kick the smoking habit
is to participate in a formal stop smoking program offered ·
by your local hospital or other health agency. The group
commitment and surrort is very helrful and the quitting
tirs :ind information surrlied all heir make the quitting
process less di fficu I1.

Coping Skills

The following s~ggestions can help improve your coping
skills and lessen the negative affects of stress in your life.

Twenty-five million J\mericans have already stopred
smoking. You can too if you really want to! Join the
smoke-free generation.

Rcfrl:rntion Tcchniqul's. You cannot be relaxed and uptight at the same time. Learning relaxation skills can heir
break the stress cycle and its resulting health consequences.
There are many ways to relax:

Coping With Stress 15

• Progressive Rda:,ation exercises are very beneficial to
people who have a hard time relaxing. The best way to
learn is to listen to a relaxation tape and practice the
exercises as described on the tape while listening to a
background of soft music. ·
• /Jiofredl1ack is a clinically-structured approach that
gives you feedback in the form of a needle on a scale or
an audible tone showing how relaxed you really are .
By practicing deep relaxation, you learn to relax easier
and more thoroughly.
• I'l'riocls of l\frdit:ition and quiet times to relax are
essential to good mental health. You cannot rev your
motor all the time. Sometimes you need to let it idle
awhile. ;\ quiet time just to put your mind in neutr:il,
or meditate on beautiful, inspiring themes from
nature, a Scripture from the Bible, or a favorite author
can help restore meaning, purpose and perspective to
your life .
• J>articip:1/e in l'hysic:1/ Activities which are fun. The
exercise helps your muscles relax and the activity burns
up the stress hormones, returning you to a more relax ed state. Noncompetitive sports and activities done at
a moderate intensity are the best ror stress release.
Becoming engrossed in a fun, physical activity is a
healthful diversion to the mind.
• Develop hobbies and activities that are really fun and
relaxing for you. Whether it's fishing, woodworking,
painting, music or whatever it is, take time to particip:-ite in these activities regul:lrly. They can be very
theraputic to a stress-worn mind.
•Take regular vacations and plan frequent short breaks
from deadlines and routine .

Everyone cores with stressfu l life events in the normal
course of each day. It's a part of everyday Ii ving. Stress only becomes a rroblem to our physical or mental health
when it qecomes excessive. When life's demands ::rnd adjustments become greater than we are able to cope with,
then we suffer from distress. Prolonged periods of distress
can result in mental ;ind physical breakdown.

STRESS RELATED DISEASES
• Ulcers, digestive disorders
• Headaches
• Backaches
• Depression, suicide
• High blood pressure, stroke
• Heart attack
• Alcohol and drug dependencies
• Allergies, dermatitis
• Cancer
The objective in stress management is not to avoid all
stressful events but to keep them within manageable levels
or when we find ourselves out of control to return to our
comfort zone as soon as possible. There are a variety of
coping techniques th a t can be practiced to help you achieve
this objective.

The Stress Profile in the UFE report is based on the
General Well-being Schedule (G\Vl3S) developed by the
National Center for Health Statistics. It has six specific indicators which reflect how well you are coring with stress.
Your total stress score is made up of these six subscales.
A stress score of 70 or below generally indicates that stress
is a problem in your life. Taking steps to improve your
coping skills are indicated .Scores of 55 or below indicate distress. Persons in this
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• Pla n to pa rti cip a te regularly in any acti vity that you
th orough ly enj oy a nd is rela xing for yo u. You might
tr y:
- T::ik in g a ho t bath o r shower
- Lis tening to be a utiful mu sic
- Read in g a good boo k
- T::i lking to a fr ie nd
- Visiting th e beach
- Taking a wal k in the woo ds
- Arr,ingi ng ::i bo uq uet o f l'l owers
- Read a story to a child
- Sun bathe
- Enjoy a sau na and massage
- Go o ut fo r a nice d inne r
Plan to do somet hing nice fo r yourself ever y cla y. Uncomplica te you r life a nd do n't ru sh throu gh too fa st.
• Develo p a regula r fitn ess pro gram . Hi gh fitness le ve ls
enab le you to h:rndlc stress be tter. Regular exercise impro \' eS energy levels , bu ild s se lf- est eem, a nd helps
coun teract the nega tive effec ts o f day-t o-da y stress .
• Pla n regu la r well balanced meal s. Make meal time a
rela xin g and enjoyab le experience. Avo id the mod ern
tende ncy to ca t on the run . Enjoy able dining can be an
exce ll ent st ress ma nage ment technique .

time and then move on to other important tasks. Come
back later if you have time to polish up the task some
more.
Other Copin~ 81.:ills that can help you keep stress within
man::igeable levels:
• Don't .'it:in-e Your Emotion:i/ l.ifr. foster meaningful
relati onships. Pro\'itlc time to give and receive love .
• A rnicf Exccs.,·ive Amount.~ of Change in your life all at
one time. Change and adaption arc stressful.
• lmpron• Com1111111irntion Skills. Much stress comes
from mi sunderstandings and poor communication.
Learn to talk out mi'nor differences before thcv
become major problems.
·
Avoid aggressive or passive behavior. Learn to communicate ::i.ssertively, expressing your needs and feelings in a kind way to help improve relationships.
• Comerve l'it:11 Copi11~ Ener~y. Avoid excessive work
hours, irregular meals, poor nutrition (heavy consumption or sugar, alcohol and other highly refined
foods), inadequate rest, and dependence upon
stimulants like coffee or nicotine.
• Uuild Ener~y Rescn·cs by getting regular, wellbalanced meals, obraining adequate rest and periods
or recreation, and following a regular exercise program emphasizing aerobic activities.
•Avoid Jndccision over major problems or items of
consequence. Take action rather than avoiding orignoring problems hoping they will go away. Use the
well-tested problcri1-solving techniques reviewed
below:
- Define the problem. Write it out.
- Brainstorm alternati\'e solutions.
- Evaluate the alternatives
- Choose the best solution
- Implement the decision
• Accept Gracefully tliose things over which you have
no control. Save your energy for changing those things
whi ch you can do something about.
• Develop :1 .Sense of Humor. It adds perspecti\'e to life
and breaks the tenseness of many stressful situations.
• IJe Nice to \'ourself. People arc often their own worst
enemy. Remember that you arc human and make
mistakes. Learn to accept yourself. Never put yourself
clown. Excessive self-criticism desr roys con fide nee ancl
is self-defeating.
• Dt•vcloµ Stress Filters such as a hopeful, optimistic attitude toward life. Be more patient, and tolerant
toward people.
• 1\,f:ike the l'rinciph• of J.urc your motivating and compelling force of life and then rel::ite to all people this

Time ,'H:111:1gc11H·nt l'ri11ciplcs. Much of stress is caused
by time p ress ures and deadlines. If you always feel

pressed by time, rea d a good book or take a course in
time management. Th is is an important coping skill to
develop . T ime man agement does not mean squeezing
mo re an d mo re wo rk into less and less tim e. It is learnin g to wo rk smart er and all owing time for other acti vities in life you enj oy doin g.
Revi ew th e fo ll ow in g su gg esti o ns on tim e management:
• Set Prioritic., . ,\ person can accompli sh only so much
in a d ay . Decide what yo u feel is mo st important to
ac hi eve a nd limit yo ur effort to that goal.
• Organize l'o11r J):iy. Th ere are alwa ys interruptions
a nd unplanned de man ds on time, but have a definite
pl an bas ed on your pri orities. Avoid the pitfall o f
always letting th e "i mmediate dem:rnds" control your
Ii fe .
• /)efcg:itc as much a uth o rity and work as you can to
oth ers. Yo u ca n't do everythin g yourself. Learn to
train an d ckpend on oth ers .
• Tackle Tough JofJ s First. Start on the \·cry important
work fir st while yo ur energy levels are high. Leave the
busy-work or running a round jobs for later in the day
fo r low energy periods.
• Red11a Mccti11g Time to a minimum. Try to schedule
meeting s that bump up against the lunch hour or quitting time so th ey won't drag on forever.
•.-\void l'rocrastinatio11. Work that ha~ to be done
under pressure of unreasonable deadlines often has to
be done over and creates more stress than if completed
early. Plan ahead.
• Don't Uc A Perfectionist. You will never ;,ccompl ish
it anyway. Do your best in a reasonable amount of

• /)c1·elop a Trusting Rd:itionship with your Creator.
Do your best and then turn your worries over to Him.
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For Your Use. Things I ca n do to improve coping ski lls
and emotiona l well-being:

profile is designed to help identify persons with a drinking
problem. A score of three or above indicates development
of a drinking problem. In this case give serious thought to
cease drinking. If necessary, seek professional help to prevent further complications from an alcohol dependency.

2

Alcohol and Brain Damage. Recent medical resea rch indicates that brain damage can begin with the first drink .
Dr. Melvin H. Knisely of the Medical University of South
Cuolina has clone research showi ng that alcohol has a toxic effect on the brain resulting in permanent brain d:image.
Brain cells die due to hypoxia resulting from altered blood
circulation in the brain. This process is progr,:ssive and
begins with the perso n's very fir st drinking spree. Brain
cells, once destroyed, are neve r regenerated.

6

Alcohol and the Uvi'r. Alcohol is also a direct toxin to the
liver cells. Chronic drinking damages the liver resulting in
cirrhosis, one of our nation's ten leading causes of death.
When the liver is damaged, it then is unable to do its work
properly. Protein levels f:1ll, the immune system suffers,
and a person is more susceptible to infectious diseases such
as pneumonia and Tis.

SLOW ME DOWN LORD
Slow Me Down Lord. Ease the pounding of my heart
by the quieting of my mind. Steady my hurried pace
with a visio n of the eternal reach of time. Give me,
amidst the confusion of my day, the calmness of the
everlasting h i lls.

Drinking and Pregnancy h:1s become an issue of nation:11
concern. Government studies have shown that even
moderate drinking can harm a developing fetus, leading to
ab normal children. One study revealed that birth defects
may be as high as 100/o if two to four drinks per clay are
taken during pregnancy.

Break the tension of my nerves and muscles with the
soothing music of the singing streams that lie in my
memory. Help me to know the magic restoring power
of sleep. Teach me the art of taking "minute vacations' '... of slowing do wn to look at a flower, to chat
with a friend, to pat a dog, to read a few lines from a
book.

A fetal alcohol syndrome has been identified in infants of
drinking mothers. Babies born from drinking mothers
were shorter and lighter, had abnormally smaller head s,
face irregularities, joint and limb abnormalities, and heart
defects. They exhibited poor coordination, mental retard :1tion, and certain behavioral problems such as hyperacti vity, extreme nervousn ess and poor attention span.

Remind me each day of 'the fable of the hare and the
tortoise that I may know that the race is not always
to the s wift; that there is more to life than increasing
its speed. Let me look upward into the branches of
the to we ring oak and know that it grew great and
strong because it grew slow and well.

IJrinkin<> and Accidents. Alcohol is the largest single cau se
of death~ fro·m traffic accidents. It is responsible for at least
half of all fatal automobile accidents. Even as little as one
to two drinks has been shown to affect reaction time and
judgment. If you do drink, never mix drinking and driving.

Slow me down Lord, and inspire me to send my roots
deep into the soil of life's enduring values that I may
grow to ward the stars of my great destiny. Amen.

A typical drink contains about 10 grams of alcohol and the
li ve r can detoxify about 10 grams of alcohol per hour.
Thus, plan to allow at least one hour to lap se for every
drink before driving.

Alcohol3°

Suicicfr and Homiciclc. One of the first actions of alcohol
on the brain is to suppress inhibitions, and mor:11 control.
The rn:1jority of suicides and homicides occur while under
the influence of alcohol. Many of these acts would never
have been committed without the influence of alcohol.

Alcohol has been indicted as our nation's greatest drug
problem seriously affecting the health of some IO million
people. While moderate drinking (no more than one to t_wo
drinks per sitting) shows little increased risk of mortality,
excessive drinking is strongly associated with five of our
nation's leading causes of death.
• Accidents
• Cirrhosis of the li ver
• Pneumonia
• Suicide
• Homicide
The "Problem Drinking Inventor y" included in the LIFE

Soci:r l Drink.in~. While moderate drinking is ~oc i~1ll y accepted by most people today, it does carry wllh 1t some
serious risks. The 10-15 million alcoholics today, all began
drinking "moderately" never intending to become depen dent upon alcohol. It is estimated that ~ne ~ut of _ev~r~
eight persons who drinks will at sometime 111 their l1f1:
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develop an alcohol dependency, which will seriously impair their health and happiness.

~cart disease, ~troke and other circulatory disorders , and
111 general . aga111s1 the aging process. Medical research is
also re:ealing that good nutrition may be helpful in
prevent111g many cancers, which, next to heart disease is
our nation's greatest killer.
'
For these and other reasons, the following United States
Dietary Goals have been developed by the United St::ites
Senate Select Committee on Nutrition and Human Needs
as a prudent diet for Americans to follow for good health
and preve ntion of disease.

1fa person is going to drink it is advisable to limit drinking
to no more than one lo two dr ink s o n an occasional basis.

Keep in mind that it is possible to unwind, be socially
n-:laxed and have a good time witho ut depending on a central nervous system depressant (a lcohol). If vou don't care
to drink, request non-alcoho lic beverages. ·Do n't feel you
have to drink to be sociable.

Driving Safety 11

United States Dietary Goals 19

The leading cause of death fo r most young ad ults today is
motor vehicle accidents. Realizing this, it is wise to take
certain precautions as listed below.

• Achieve and maintain ideal weight by decreasing
energy intake (food) and increasing energy expenditure
(exercise).
• Increase the consumption of complex carbohydrates
and naturally occurring sugars by double. (From
about 2811/o of energy intake now, to 48%).
• Cut in half the consumption of refined and processed
sugars, to account for less than 10% of the total
calories.
·
• Reduce satur::ited fat intake to account for 1011/o or less
of calories, while increasing polyuns:iturated fats to
account for at least IOOJo of the calories eaten.
• Reduce the total fat int:ike from 40% (currently) to
3011/o or less.
·
• Cut cholesterol intake in h::ilf, to less th::in 300 mg.
cholesterol per day or less.
• Limit the intake of salt to one-h::ilf or one-third present
levels. (Five gms. per day or less).

• Practice dcfrnsfre d rii·ing. Thal is, drive in such a way

as to:
- Expect the unexpected. Leave a margin of safety
(1:.g., safe distance betwee n cars).
- Allow for other people's mistakes.
- Keep alert.
- I3e a courteous driver.
• Ncrcr drink and drfrc. Allow one hour to lapse for
every drink before driving. Alcoho l is metabolized al
the rate of abou t IO grams per hour. An average drink
cont::iins I 0-15 grams of pure alcohol. One drink is
usually defined as:
12 ounces beer
4-5 ounces wine
1-1.5 ounces wh iskey
• Wear yo ur seal /Jc//. Should an accident happen, your
chances of surviving the accident are greatly improved.
A study in Australia h::is shown that medical injuries
due to auto accidents were cut in half when mandatory
s::ifety belt laws were enacted in that country.
• Stay 1rithin· the speed limit. Fatal auto accidents
dropped dramatically when the speed limit was
lo\•,ered to 55 mil es per hour . The few minutes you try
to save by speeding may cost you the rest of your life.
• Keep your car in good repair. Most accidents due to
mech::in ical failure ::ire a result of tire failure. Be sure
yo ur tires are in good condition and properly innated .
• Nc1·er drfre while fatigued. Take frequent breaks and
rest periods. Don ' t try to "drive on coffee." While
coffee can keep you aw::ike, your reaction times and
judgment c:in still be impaired when tired .

EATING FOR HEALTH
The mind and body are made from the food eaten and
thus are dependent upon good nutrition for optimal health
and function.
Proper food choices are one of the best defenses ::igainst
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Food Selection

31

TABLE OF
"HIDDEN SUGARS"
Food

o utl ined:
• In crea se th e co nsumption of fruits, vegetables, and
who le grains (hi gh fiber foods). See table below .

FIBER CONTENT OF
SELECTED FOODS
Foo d
HIGH IN FIBER
Bran muffin
W heat bread, 1 slice
Oatmeal, 1 cup coo k ed
Green peas , 2/3 cup
Beans, 1 cup
Broccoli, 1 cup
Potato w i th sk i n
Pear
Apple

Crude Fiber
Gm/Serving

1.0
0 .4
0.5
2.0

LOW IN FIBER
White bread, 1 slice
Fruit juices
Sugar
Butter, oil & fats
Meat, cheese, eggs, milk

1.5
1-3
3.5
3
4
4
4-6

6-7
6
10-12
15
25

• Use non or low-fat milk and dairy products .

FAT IN FOODS
% of Calories

3-4 .5

1.5
1.0
2.8
1.0

Food

from Fat

HIGH FAT
Milk, whole
Ice cream
Cheese, cheddar
Cheese, cream
Butter
Eggs
Beef, average
Pork, average
Nuts

MEDIUM IN FIBER
Corn flakes
Dehydrated potatoes
Applesauce

Teaspoons of Sugar

Marshmallow
Cookie
Canned fruit, 1 serving
Jam or jelly, 1 T.
Glazed doughnut
Gelatin, 1/2 cup
Candy bar, small
Soft drink 12 oz.
Ice cream, 3/4 cup
Fruit pie, 1/6
Choe. cake, 2" wedge
Banana split

To achieve these go::il s, the following guidelines were

0.2
0.3
0.5
0.05
0.1-0.2
0
0
0

52
55

72
90
97
64
60-70
70-80
60-90
LOW FAT

Fruits
Grains
Legumes {most)
Vegetables
Non-fat milk

• Decrease consumption of refined and other processed
sugars and foods high in such sugars. (See table of hidden sugars .
• Decrease consumption of foods high in total fat partially replacing saturated fats with polyunsatured fats
(vegetable oils).
• Decrease consumption of animal fats by limiting red
meat consumption and high-fat dairy products. If you
use meat, choose lean meat, poultry or fish. Use more
vegetable protein foods including legumes (peas,
beans, garbanzos) .

1-5
5-10
5

1-5
1

• Decrease consumption of butter, eggs, and other high
cholesterol foods (cholesterol is found only in foods of
animal origin).
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SOURCES OF
DIETARY CHOLESTEROL

The bod y fun ctions best if meal times are regular and are a
pleasant, relaxing time.

FOOD

MG Chol/Serving
HIGH CHOLESTEROL
Organ meats, 3 ½ oz.
300-2000
One egg, medium
264
Beef, pork 3 ½ oz.
70-90
Fish, 3 ½ oz.
35-60
Cheese, cheddar, 1 oz.
30
Milk, whole, 1 cup
34
53 -84
Ice cream, 1 cup
73-93
Pie, lemon or pumpkin 1/6
25-40
Pastry, small
22-53
Cake, one piece
45 -64
Waffles, medium
LOW CHOLESTEROL
Cottage cheese, 1/2 cup
Skim milk, 1 cup
Fruits, vegetables
Grains, legumes, nuts

For Your Use. Things I can do to improve my nutrition:11
state:

4

6

17
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Cancer Prevention

0

• Decrease the consumption of salt and sa lty foods, such
as pickles, potato chips, etc. ("Lite" sal t h:1s only one half the sodium and is rich in potassium. Both are ad \';:rntages.

20 21 23

C:1ncer is the second leading cause of death in the United
St:1tes today. Cancer and cardiovascul:lr disease reprcst:nt
:1bou t 70 0/o of all death s. Therefore, they dcsc rvt: special
atte ntion. The risk factors and recommendations for hea rt
disease prevention are well established. Cancer risk factors
arc :ilso becoming well clel'incd. Ri sk factors for the three
major cancers are listed below.

SODIUM CONTENT OF FOODS
MG Sodium
3
Apple
2
Banana
536
Bread (salted)
10
Shredded Wheat, 2/3 cup
197
Cheese, cheddar 1 oz.
236
Peas, canned 2/3 cup
2
Peas, fresh ,3/4 cup
167
Egg, one scrambled
1428
Dill pickle, one large
175
Popcorn with salt, 1 ½ cup
420
Potato chips, 1 oz.
4
Potato ba ked (no salt added)
Food

I.1111~ Cauccr is the leading cause of de:1th from c:incer for
men and soo n to be for women. Not smoking would nc:irly
elimi nate this leading cause or death .

LUNG CANCER RISK FACTORS
• Smoker - Especially:
Persons smoking two or more
packs/day
Smoked for 20 years or more
Who started smoking before age 15
Persons smoking for 25 + years
• Air Pollutants - Especially:
Asbestos
Industrial and Chemical Pollutants
• Chronic Cough
• Coughing up Blood

S ummary . In a nutshell, the most nutritious a nd protective
foods are the unrefined foods such :is : whole grai ns, fre sh
fruits, vegetables, and legumes (peas, beans, lentils, etc.)
Eat moderate :1mounts of nuts, low-fat d:1iry products,
fish and poultry. Eat VERY sparingly o r meat, eggs,
cheese, and butter.

/Jreast C:111c('r is currently the leading cause
or death from cancer for women. Nutrition
:1warcncss and regul;u self-breast exams art:
two effective strategi es for prevention .

Eat a \\'iclr V:iricty of unrerined, low caloric and low
choleste rol foods, :it regular me:1ls, in amounts to maintain
your ideal weight and yo u will be on an excellent dietar y
plan.

BREAST CANCER RISK FACTORS

St:1rt the d:1y ri ght with a GOOD 13REt\Kf,'AST. /\void
frequent sn:1c kin g. It is hard on the teeth and usually tenqs
toward over-eating and co nsumption of less nutritious
roods .

• History of previous breast cancer
•
•
•
•

Avoid heavy, late evening meals . /\ full stomach and a
good sl ee p don't mix well. If you aren't active to burn up
the late calories they will turn to rat.
·

Lump in breast
Unusual discharge from nipple
History of benign breast tumors
Close relatives with history of breast
cancer
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• Over age 35 • Especially over 50
• Never had children or first child born
after age 30
• A high saturated fat diet
• Early menstruation (before age 12)
• Late Menopause (after age 55)
• Obesity
• Prolonged estrogen therapy

Ot/1er I?ccommencl:1tio11s for cancer ri sk reduction .
• Not Smoking .
• Avoid heayily polluted air and water.
• Ach ie ve and maintain ideal weight.
• Avoid unnecessa ry rad ia ti on.
• Avoid excessive expos ure to the sun .
• Keep the body's resista nce hi gh by mainta1n1ng optimal fitness and health and avoiding excessive stress.
• 13e aware of the cancer warning signs and take prompt
action if any appea r.

Cancers of /hr l)i~cstin• Tract a re one o f the mo st common can ce rs in thl' U. S. and al so has one of the best potentials fo r prev enti o n a nd ea rl y treatment.
•
•
•
•
•
•

CANCER WARNING SIGNS
• A change in bowel or bladder habits,
particularly if you are passing blood. A
very black colored stool may indicate

COLON CANCER RISK FACTORS
Family history of bowel polyps or
colon-rectal cancer
Personal history of bowel polyps
History of ulcerative colitis
Blood in sto o l
Over age 40
A low fiber, h igh saturated fat diet

Diet and Cancer Prevention

blood.
• A sore that does not heal.
• Unusual bleeding or discharge.
• A thickening or lump in the breast or
elsewhere.
·
• Indigestion or difficulty in swallowing.
• Obvious change in a wart or mole.

• Nagging cough or hoarseness.

32

• Ge t regular medical checkups , including:
- PAP sm e:irs for cervical cancer.
- Occu lt blood in stool, test for intestinal cancers
- Protco exa mination if indicated
- I3reas t ex:i minations
- Lung X-rays in smokers
• Practice monthly self-breast exam in ~tion.

Nutrition ancl C:rnccr rel::ition shirs have been closely
studi ed in recent years. The Nati onal Research Council has
publi shed the foll owin g dietar y guicleline·s fo r cance r
pn: vention .

• Reduce the consumption o f all fa ts (both saturated
and unsaturated fat).
• Include more of these roods in the daily diet:
- fruits, especially citru s fruit.
- vegetables, particul::irly vitamin "A'·' rich (dark
green or yellow fruits and vegl'tables), and cabbage
family vegetables
- whole grain products
These foods art:' negatively associated wi th cancer .
• :vlinimize consumption of foods preserved by salt curing, salt pickling, or smoking.
·
• Minimize contamination of foods wit h carcino ge ns
from anv source and continue to evaluate food additives f~r carcionege nic (ca ncer causing) activi ty.
• Consume alcoho l moderately if any.
Researchers estimate that 35 pe rcent of the some 900 ,000
new cases of cancer expected this year could be preven ted
if we all followed these diet:.ry recommendations.

Health Hazard Appraisal

The J.c:idin:! Causes of Death for your :i ge group a re
shown in the He:i lth H:i za rd Profile. These vary considerab ly with age. A young perso n is most likely to die of
an accident while :i 55 year old man is most likely to die of
a heart att:ick. Ry knowing your greatest health hazards
you can 1:ike specifi c steps to low er your risk for that problem.

The remainder of the UFE report makes personal recommencl:itions for redu cing your risks of heart disease, c:incer
and ot her lea di ng health hazards. Recommendation s. are
based on your te st re sults and responses on the questionnaire.

Dr . John \Veisburger of the Ame rican Health foundation
savs 75 0"/o of colo,;cancer and 50% of breas t cancer co ul d
be· pren:nt ed by reducing fats and increasing fiber in the
die t.
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LEADING CAUSES OF DEATH

Specify A Time Umit, e.g . , "Within two

4

C a rd i o vas cul ar Disease

50 %
A ll Oth er
Suicide
C ause s of
Diabetes
D eat h
Cirrhosis
Hom icide
25%
B ro n c h iti s
Emphy sema
Infl u en za Pneumonia
Early Inf ant Mortali ty

months I expec t to lose ten pounds ."
Keep Records of your prog ress, e.g ., weekly
weigh-ins, exercise logs.
lJL' Specific in you r goals . Don't just say, ''l
will be a better parent ," but say, "I will pl an
to spend one eve ning a week with my children
to imp rove our family rel ationship." Or say,
"I plan to join an aerobic exercise class twice
a week and go fo r two-mile walks on the
weeke nd s."

Wellness Goals

J

l

Now, tak e time to wr it e out your wellness go als in th e
space pr ov ided.

Accidents

Physical Fitness:

P l a nn ing for We ll ness

33

N utrition / H'eight Control:

\Vellness is a va lue issue , :i commitment toward sel fimprovement and action towa rd s ac hie vin g yo ur full
potential as a person. Like any othe r wo rth whil e proj ec t, it
takes effo rt , commitment and pla nn ing to achi eve.
Remembe r, fai li ng to pl:in is pla nnin g to fail. Consid er th e
follow ing pla nn ing steps:

Stress Management:

• H ea lth N eeds Assessment. The !, IF£ ev:ilu atio n helps

you determin e p resen t needs an d se t pri orit ies for improvemen t.
•Dream a Lil/fr about wha t yo u wo uld really like to be
o r achieve.
• Brains torm wit h fellow wo rke rs on ways :i ncl id eas o f
achievi ng you r object ives .
• Determine What Reso urces a rc av ailable to help you
ach ieve your goals.
• Ch oose a ·variety of H'ellness Activities in whi ch yo u
woul d like to pa rti cip :i. te.
• Pfarr A head how yo u will dea l with roadblocks which
may sa bota ge yo ur go als.
• WritL' Out An Action l'l:w fo r a complete wellness
progra m . You may wa nt to include somethin g from
each o f th e areas li sted in the fo ll owin g section.

Jub Satis faction:

Family/ l?elationships:

Leisure Time:

Emotional/ Spiritual Life:

Guidelines for Goal Writing

2

Coals Should Always He In Writing. This
strengthens and clarifies your commitme nt.
Make Sure }' our Goa/ Is Realistic, but also
cha llenging. Set short-term goa ls so you can
see results within at least two months .

20
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BUILDING FITNESS FOR A LIFETIME
NAME _ _ _ _ _ _ _ __ _ __ _ _ _ __

STARTING DATE _ _ _ _ _ _ __

Rec ord week ly m iles on bot tom row of chart. Graph week ly mi lea ge by shad ing in column to appropri ate
heigh t. Ch oose week ly mil ea ge goal. Per sonal fit ness goal _ _ _ ae robic mile equivalents per we ek.

BRONZE -

300 MILES/YR

6 MI LES/WK

SILVER -

500 MILES/YR

10 MI LES/WK

GOLD -

1000 MI LE S/Y R

20 MI LES/WK

CHA RT OF AEROBIC MILES PER WEEK
Week

1

8

9

10

11

12

13

22
21
20
19
18
17
16
15
1.J
13
12
11
10
9
8
7
6
5

4
3
2
1

Tot

21

1

2

3

8

9

10

11

12

13
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AEROBIC MILE EQUIVALENT CHART
DATE

SUN

MON

TUE

WED

THUR

FRI

SAT

TOTAL/ WK TOTAL/YR WEIGHT

1
2
3
4

5
6

7
8
9
10
11
12
13

AEROBIC MILE EQUIVALENTS
The time shown for each activity be low is equiva lent to one aerobic mile

ACTIVITY· EQUIVALENT TIM E FOR ONE MILE

ACTIV ITY· EQUIVALENT TIM E FOR ONE MILE
1. Aerobic exercise to music
2. Basketball
3. Backpacking
4. Bicycl ing ( 11 mph) .
5. Bicyc ling (13mph)
6. Ca noe ing, continuous
7. Ca lesthenics, continuous
8. Garden ing, vigorous & continuous .
9 . Handball, squash .
10. Jogging (9-10 min/mile pace)
11. Minitramp, continuous
12. Racquetball, competitive
13. Rope skipping, moderate pace
14. Rowing , moderate pace
15. Skating, moderate pace
16 . Skating, vigorous pace .

..

..

.

.
.

17. Skiing, cross country, moderate .
18. Skiing, downhill, continuous
19. Sbccer
20. Stationary bicycl ing, mod erate .
2 1. Stationary bicycling, heavy
22 . Swimming, moderate pace
23. Swimming, vigorous pace .
24. Tennis. singles
25. Volleyball, small teams
26 . Weight training, strength .
27 . Weigl1 1/ci rcuit training, cont. .
28. Walking (3mph pace) .
29. Wt1lking (4mph pac e) .
30. Wood chopping
3 1. Work, he avy (digging, carry ing) ...

20
20
20
20
15
20
30
30
15
10
20
15
15
20
30
20

15
. 30
20
25
15
20
15
20
. 30
25
15
. 20
. 15
30
. 25

CONTINUOUS ACTIV ITY - The above energy equivalents are based on continuous activity which is necessary for the
exe rcise to be aerob ic. Th e pulse should be kep t in the TRAINING HEART RATE RANGE during the entire time period
shown for each activity . Adjust the in tensity of th e activity to achieve this objective .

co , 984,

Donald R. Hall, D.H.Sc. Published by WELLSOURCE, 13705 S.E. 142nd, Clcickamas, OR
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DEMOGRAPHIC SUMMARY
AGE S PREA D
(- ) t o 1 9
2 0 t o 39
40 t o 59
60 to ( + )
Av erage Age
SEX RATIO
Nu mber of men
Number of women
Total number of people
EDUCATION LEVEL
No response
Grade school
High school
Some college/trade sch.
College graduate
Masters
Doctorate

DAYS LOST/YR FROM SICKNES
No response
None lost
1 TO 2 days
3 to 4 Days
5 to 7 days
8 to 10 days
11 (+) days

NO. OF HOSPITAL DAYS/YR
No response
None
1 day
2 to 3 Days
4 to 5 days
6 (+) days

(n )
1

67
47
1

( %)

0.9
57.8
40.5
0.9

Percent Distribution
o---10---20---3o---4o---5o---6o
I■

I
I
I
I
I
I
.............................
,
■■■■■■■■■■■■■■ m ■■■■■

■

( %)
31. 0

69.0

116.0

(n)

I

I

I

I
1·

I
I

----1----1----1----1----1----1

35.9

(n)
36
80

I

( %)

Percent Distribution
o---10---20---3o---4o---5o---6o

!•••••••••••••••• I I I
1----1----1----1----1----1----1
I••····························

Percent Distribution
0---10---20---Jo---40---so---60
■
I
■
I
■■■■■■

1

0.9

0

0.0

15
46
29
22

12.9
39.7
25.0
19.0

3

2. 6

(n)

( %)

Percent Distribution
o---10---20---Jo---40---50---60
I■

1

0.9

36

31.0

44

1

37.9
12.9
13.8
0.9

3

2. 6

(n)

( %)
2. 6

15
16

3

108
3

1
1
0

93.l
2.6
0.9
0.9
o.o

I
I
I

I
I
I

I
I
I

••••••••••••••••••••
••••••••••••• I
I
■■■■■■■■■ I
I
I

I
I
I

I
I
I

I

I

■

I

I
I
I

I

I
I
I

I

I

----1----1----1----1----1----1

I
I
I
I
I
I

I

I

I

■■■■■■■■■■■■■■■■
■■■■■■■■■■■■■■■■■■■
■■■■■■
I
I
■■■■■■■
I
I
■
I
I
I
■
I
I
I

I

I

I

I

I
I
I
I
I

I
I
I
I
I

1----1----1----1---- ----1--~-1

Percent Distribution
o---10---20---Jo---40---50---60

I■

I

I

I

I

I

I

I■
I■
I■

I
I

I
I

I
I

I
I

I
I

I
I

I

I

I

I

I

I

I••••••••••••••••••••••••••••••
I■
I
I
I
I
I
I
1----1----1----1----1----1----1
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HEART HEALTH SUMMA.RY
HEART HEALTH SCORE
Very low (v. poor ri s k)
Low (poor ri s k)
Average ( fair ri s k)
Go o d (g o od ri s k)
Excellent (very good)
Avg. heart health s core
Rec o mmend scor e of 6 0+
CHOLE STEROL LEVEL
More tha n 2 60 mg %
229 t o 26 0 mg %
201 to 2 30 mg%
171 t o 200 mg %
17 0 mg % o r l ess
Avg . c h o l es t e r ol lev el
Recomm e nd 1 80 or less
HDL CHOLE ST EROL LEVEL
Le ss than 35 mg%
35 t o 4 3.9 mg%
44 to 53 . 9 mg%
5 4 t o 6 4 .9 mg %
6 5 mg% or more

Av g . HDL Ch ol. l evel
Recom. 4 5+ Men , 55+ Women
T-CHOL/HDL-C RIS K RATIO
Less than 3 . 5
3.5 to 3.9
4 .0 to 4 . 9
5 . 0 to 5.9
6.0 TO 6 . 9
7.0 OR MORE
Average risk ratio
Recommend 4.0 or less
SYSTOLIC BLOOD PRESSURE
Less than 120
120 to 139
1 4 0 to 159
160 or more
Average Systolic BP
Recommend less than 140

( n)

. ( %)

l
l

0. 9
0.9
11. 2
55 . 2
31. 9

13

64
37

71 .8
(n)

12
11

18
37
34

( %)

Percent Distribution
o---10---20---3o---4o---5o---6o
I■
I
I■
I
I ■■ ■ ■ ■ ■

5
13
33
29
31

4.3
11.2
28.4
25.0
26.7

I
I
I

I
I
I

I
I
I

Percent Distribution
o---10---20---3o---4o---5o---6o

10.3
9.5
15.5
31.9
29 . 3

( %)

I
I
I

I•••••••••••••••••••••••••••• I
I••••••••••••••••
I I I
1----1----1----1----1----1----1
■■■■■
■■■■■

I

I

I
I
•••••••• I
I
••••••••••••••••
•••••••••••••••

I

I

I

I

----1----1----1----

196 . 0

(n)

I
I
I

I

I
I
I
I

----,

Percent Distribution
o---10---20---3o---4o---5o---6o
I ■■
I
I
I
I ■■■■■■
I
I
■■■■■■■■■■■■■■ !

I
I
I
I
I

••••••••••••• I
■■■■■■■■■■■■■ I

I

----1----1----1----1----1----1

56.6

(n)

( %)

58
22
18
5

52.3
19.8
16.2
4.5

4
4

3. 6

3.6

Percent Distiibution
o---10---20---3o---4o---5o---6o

!••••••••••••••••••••••••••
I ■■■■■■■■■■
I
I
I
l
I
I
I

■■ s ■■■■■
■■
I
■■
I
■■
I

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I
I
_I

1----1----1----1----1----1----1

3.6

(n)
77
33
4
0
111.4

( %)

67.5
28.9
3.5
0.0

Percent Distribution
o---10---20---3o---4o---5o---6o

I••••••••••••••••••••••••••••••

1••••••••••••••1
I
I
I
I ■■
I
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I
I
I
I■
I
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I
I
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HEART HEALTH SUMMARY
DIASTOLIC BLOO D PRESSURE
Less than 80
8 0 t o 89
9 0 to 94
95 o r more
Averag e Di as t ol i c BP
Recomm e nd les s than 90

·page - 3
Percent Distribution
( n)

1 00
11
2

1

( %)
87 . 7

9. 6
1. . 8
o. 9

68.2

0---10---20---Jo---40---so---60

I••••••••••••••••••••••••••••••
I ■■ ■ ■ ■
I
I
I
I
I

I•
I•

I
I

I
I

I
I

I
I

I
I

I
I

1----1----1----1----1----1----1
Percent Distribution

TRIGLYCERI DE LEVELS
Les s th a n 100 mg %
100 t o 149 mg %
1 5 0 t o 19 9 mg%
2 00 mg% or more
Av e r age Triglycer i des mg
Re c o mm end l ess t han 1 20

( n)

(%)

77

68.8

13

11 . 6
10.7

12
10

8.9

o~~-10---20---Jo---40---50---60

••••••••••••••••••••••••••••••
■■■■■■
I
I
I
I
■■■■•
■■■■I

I

I

I

I

I

I

I

I

----1----1----1---- ----1----1

99.8

Percent Distribution
GLU COSE LEVELS
Less t h an 1 15 mg%
1 15 MG% or more
Average Glucose lev el
Recommend l ess than 1 15

(n)

111
1

( %)

99.1
0.9

0---10---20---Jo---40---so---60

I••••••••••••••••••••••••••••••
I■
I
I
I
I
I
I

1----1----1----1----1----1----1

79.8
Percent Distribution

SMOKIN G STATUS

Status u nkn own
Never s moked regularl y
Stopped s mo k ing
Smo k e one pac k per da y
Smo k e two pac k s/day
Smoke p i pe or cigar
Smoke 3+ pa c ks/day
Perc e nt s mo k ers in group
REST TNG HEART RATE
Less than 60
60 to 69
70 to 79
80 to 89
90 or more
Average resting HR
Recommend 60 or less

(n )

( %)

0

0.0

72
29
11

62.1
25.0
9.5
2.6

3
0

1

0.0
0.9

12.9

(n)
0

0.0
23.9
28.3

75.6

I••••••••••••••••••••••••••••••

•••••••••••••
■■■■■
I
■
I
I
•
I
I
I•
I
I

I
I
I.
I
I

I
I
I
I
I

I
I

I

1----1----1----1----1---Percent Distribution

(%)

27
32
45
9

o---10---20---Jo---40---50---60
I■
I
I
I
I
I
I

39.8
8.0

o---10---20---Jo---40---50---60
I■
I
I
I
I
I
I■■■■■■■■■■• ■
I
I
I

1••••••••••••••1

I

I••••••••••••••••••••
1■■■■1
·1
I . I

I

II

1----1----1----1----1----1----
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FITNESS SUMMARY
FITNESS SCORE
V.Low Oto 19
Low 20 to 39
Avg. 40 to 59
Good 60 TO 79
Excel 80 TO 100
Average fitness score
Recommend score of 60+

·Page - 4
Percent Distribution
(n)

2
8

47
50
9

( %)
1. 7

6.9
40.5
43.1
7.8

o---10---20---3o---4o---5o---6o
I■
■■■

I
I
I
I
I
I
I
I
••••••••••••••••••••
••••••••••••••••••••••
■■■■ I
I
I
I

I
I
I
I
I

I
I
I
I
I

1----1----1----1----1----1----1

59.5

Percent Distribution
PHYSICAL ACTIVITY STATUS
Not reported
No exercise program
l to 2 times/week
3 to 4 times/week
5 to 6 times/week
Daily
Percent exercising

(n)
0

58
28
22
7

l

( %)

o.o
50.0
24.1
19.0
6.0
0.9

o---10---20---30---40---so---60
■

I

I

I

I

I

•••••••••••••••••••••••••
••••••••••••

•••••••••I
■■• I
I
•

I

I

I

I

II

I

1----1---~1---- ----1----1----1

25.9

Percent Distribution
EXERCISE CALORIES/WEEK
No exercise program
Up to 1000 cal/week
1000 to 1999 cal/week
2000 to 2999 cal/week
3000 or more
Average exer. cal/week
Recommend 1000+ cal/wk
AEROBIC POWER (MVO-2)
Less than 30
30 to 39.9
40 to 49.9
50 to 59.9
60 plus
Average MVO-2 (ml/kg/min
PERCENT BODY FAT (MEN)
10% or less
10.1 to 15%
15.1 to 20%
20.l to 25%
More than 25%
Average% fat for men
Recommend 16% or less

(n)
67
21
14
6

8

(%)

57.8
18.l
12.l
5.2
6.9

0---10---20---Jo---40---so---60

I•••••••••••••••••••••••••••••
I ■••••••••

I••····
I• ■■
I ■■■

I

I
I

1----1---- ---- ---- ---- ----

1978.4

Percent Distribution
(n)
30
47
26
4
5

(%)

26.8
42.0
2 3. 2

3.6
4.5

37.5

(n)
4
4
8
5
13
20.8

o---10---20---3o---4o---5o---6o

••••••••••••• I
I
•••••••••••••••••••••
••••••••••••
I
■■
I
I
I
■■
I
I
I

I
I
I
I
I

I

----1----1---- ----1----1---Percent Distribution

( %)

11. 8
11.8
23.5

14. 7
38.2

o---10---20---30---40---so---60

I••••••
I
I•••••• I
I••••••••••••
I••••••• I

I•••••••••••••••••••

I
I
II

I

I
I
II

I

1----1----1----1---- ----1----1
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FITNESS SUMMARY
PER CENT BODY FAT (WOMEN)
18% or le ss
18.1 to 22%
22.1 to 27%
27. 1 to 3 2%
More than 32%
Av e r a g e % fat for Women
Rec ommend 24% or less
GRIP STRENGTH ( KG)
Les s than 50
50 to 7 4. 9
75 t o 9 9 .9
1 00 to 12 4 .9
1 25 or more
Av era g e grip (Kg)
SPINE F LEXIO N (IN.)
Less than 5
5 to 9.9
10 to 14.9
15 to 19.9
20 or more
Average spine flexion
RELATIVE WT(l00% = IDEAL)
Less than 100 %
100 to 109%
110 to 119%
120% or more

(n )

1

( %)
1. 3

15
19
16
29

18.8
23. 8
20.0
36.3

16
60
15
16
8

( %)

13. 9
52.2
13.0
13.9
7.0

3

29
65
16

I

I

I
I
I
I
I••••••••••••••••••
l ■ ■■■■■■■■ I
I ■■■■■■■■■■■■
I ■■■■■■■■■■

I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

Percent Distribution
o---10---20---Jo---4o---5o---6o
•■■•■■•

I

I

I

(%)

0.0
2.7
25.7
57.5
14.2

I

••••••••••••••••••••••••••
••••••• I
I
••••••• I
I
■■• I
I
I

----1----1----

75.1
(n)
0

I•

1----1----1----1----1----1----1

29 . 2
(n)

Percent Distribution
o---10---20---3o---4o---5o---6o

I

I

----1----

Percent Distribution
o---10---20---Jo---40---50---60
I■
I■

I
I
I
I
I
I
I ■•••••••••••• I

I
I
I

I
I
I

I• ■■■■■■
I
I
I
I
I••···························
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16.4
(n)

29
63
12
12

Average Relative Wt
104.6
Recommend less than 110%
Wt/Ideal Wt X 100 =Rel.Wt.

(%)

25.0
54.3
10.3
10.3

Percent Distribution
o---10---20---3o---4o---5o---6o

••••••••••••• I

I

I

■■■■■

I

I

•••••••••••••••••••••••••••
■■■■■
I
I
I
I
I

I

----1----1----1----1----1----
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STRESS
STRESS SCORES
Severe distre ss
Significant di s tre s s
Distress zone
Stress zone
Marginal zone
Low po s itive
Positive well - being
Average s tr ess score
Recommend scor e of 81 +
HOURS OF SLEEP/DAY
No r es p o n se
Mor e t h a n 8
7 to 8
6 to 6.9
5 t o 5 .9
l ess than 5

(n)

0
6

8

22
13
12
55

( %)

I■
I ■■■
I ■■■

l l. 2

I ■■•■■•

10.3
4 7. 4

( %)

0

0.0

4

3.4

79
24

68.l
20.7
7.8
0.0

9
0

Recomm e nd 7-8 hrs
WORK LI FE
No respo n se
It's great
Good, enjoy my work
OK but often hard
A t a x ing necessity
Dread each day

ANNUA L VACATIONS
No response
Not regularly
Occasionally
Regularly

FUN ACTIVITIES WEEKLY
No response
No, no~ regularly
Occasionally
Yes, regularly

(n)
0

27
69
12
7

l

(n)
0

18
Jl

67

(%)
o.o
23.3
59.5
10 . 3
6.0
0.9

( %)

0.0
15.5
26.7
57.8

(n)

(%)

l

0.9
26.7
33. 6

31
39
45

I
I

0.0
5. 2
6.9
19 . 0

76.0

(n)

Percent Distribution
o---1 0 ---20---Jo---40---50---60

38.8

.1

I
I

I
I

I
I

I

I

I

I

I
I

I
I

I
I

I
I

l••••••••• I

I• ■■■■

I
I
I

I

I

I
I
I

I

I
I

l••••••••••••••••••••••••I
I
1----1----1-~--1----1-~--1----1
Percent Distribution
o---10---20---3o---4o---5o---6o
I■
I ■■

I
I

I
I

I
I

I
I

I
I

I
I

,............................. .
!••••••••••
I
l• ■■ •I
I
I
I■
I
I
1----1----1----

I
----,----

Percent Distribution
o---10---20---Jo---4o---5o---6o
I■
I
I
! ■■■■■■■■■•■■

I
I

I
I

I

I

I

I

!••••••••••••••••••••••••••••••
I•••••
II
I ■■■ I
I■

I

I

1----1---- ---- ---- ----1---Percent Distribution
o---10---20---Jo---40---50---60
I■
I
I
I
I
I
I
I ■■■■■■■■ I
I
I
I
I
I ■■■■■■■■■■■■■ I
I
I
I

1----1----1----1----1----1----1
l••··························•I
Percent Distribution
o---10---20---Jo---4o---5o---6o

I■

I

I

I

I

I••••••••••••• I I
!•••••••••••••••••
I
1•••••••••••••••••••1

I

I
I
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NUTRITION SUMMARY
NUTRITIO N SCORE
Ve ry lo w
Oto
Low
20 t o
Average
40 to
Good
60 to
Excelle n t 80 to

19
39
59
79
100

Average nutrition s c o r e
Rec ommend score o f 60+
FAT - % OF TOTAL CAL
Less than 20%
20 to 29.9%
30 to 39.9%
4 0 % or more
Av e r. % o f cal. from fat
Re c omm e nd l e ss th an 30%
SAT. FAT - % OF CAL
Less th a n 5 %
5
t o 9 . 9%
1 0 to 14 . 9%
1 5 t o 19. 9%
20 % or mo r e
Av erage p erce n t
Recomm end less tha n 10 %
CARBOHYDRAT E - % OF CAL
Less tha n 4 0%
4 0 to 5 4 . 9
55 to 69 .9
70% or more
Av e r age pe r cent
Recommend 55% o r more
SUGAR - TEASPOONS/DAY
Less than 3
4
to 9
10 to 14
15 or more

(n)
7

19
57
29
4

( %)
6.

o

1 6. ~
49. 1
25.o
3. 4

49 . 4
(n )

4

30
63
19

(%)
3 .4
25 . 9
5 4 .3
16. 4

14
79
21
0

I ■■ • I

I ■■■■■■■ ■

I
I

I
I

I
I

I
I

I•••••••••••••••••••••••••
I•••••••••••••
I II II
I
I
I
I ■■

I
I

II
I

1----1----1----1----1----1----1

Percent Distribution
0---10---20---Jo---40---so---60
I ■■

1·

I

I

I••••••••••••• I

I

I

I

I

I•••••••••••••••••••••••••••
I•••••••• I
I
I
I

1----1----1----1----1----1----

33 . 6
(n)
2

Percent Distribution
o---10---20---3o--- 4 o---5o---6o

(%)
1.7

12.1
68.l
18.l
0.0

Percent Distribution
o---10---20---30---40---so---60

•

I

■ ■•■■•

I

I

I

I

I

I

I

I

I

I

......... 1
•
I
I

I

I

I

I

••••••••••••••••••••••••••••••
I
I
I
I
----1----1----1----1----1----1

12.5
(n)

( %)

33
68
12

28.4
58 . 6
10.3

3

2. 6

Percent Distribution
o---10---20---30---40---so---60
• ••••••••■■■■■ I
I
I
I

I
I
I
I
I
···························••I
I
I
I
I
I

.....
■
I

----1----1----1----1----1----1

4 5.0
(n)
8

34
31
43

Average t. sugar/day
14.5
Recommend less than 1 0/day

( %)

6.9
29.3
26.7
37.1

Percent Distribution
o---10---20---Jo---40---50---60

I• .. I

I

I

I•••••••••••••••
I••••••••••••• I

I

I
I

I

I

I

1•••••••••••••••••••1
I
1----1----1----1----1----1----
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NUTRIT I ON SUMMARY
FIBER (GM)
Les s than 8
8
t o 11.9
12 t o 1 5. 9
1 6 o r more
Avera g e fiber int a k e
Re c o mm e nd 12+ gm/ da y
DIETARY CHOLE STEROL (MG)
Le s s tha n 10 0
10 0 t o 299
3 0 0 t o 499
5 00 o r mo r e

(n)

52
35
18
11

( %)

44. 8
30.2
15.5
9.5

( %)

3.4
50.9
32.8
12.9

CAL . - % OF TOTAL
h an 1 0 _
19.9
29.9
39 . 9
more

Average Refined Cal .
Recommend less than 20%
EAT BREAKFAST . . .
No response
Nearly eve r y da y
Occasionally
Seldom eat breakfast

SNACK BETWEEN MEALS ...
No response
Nearly every day
Occasionally
Seldom eat snacks

USE OF WHOLE GRAINS ...
No response
Mostly refined grains
Some whole grains
Mostly or all wh grains

(n)
6

29
33
25
23

I ■■■■•

I

I

I

I
I
I

I
I
I

I

I

Percent Distribution
o---10---20---30---40---so---60
I ■■

I

I

I

I

I

I••·······················
I••••••••••••••••
II II
I•••••• I
I

1----1----1----1----1----1----

Average c h o l. intak e
340.6
Rec . Me n <300 , Women <250
REFIN ED
Less t
10 to
20 to
30 to
4 0 or

I••••••••••••••••••••••
I•••••••••••••••
I
I ■ ■■■■■■■ I
I
I

1----1----1----1----1----1----1

9.3

(n)
4
59 38
15

Percent Distribution
0---10---20---Jo---40---so---60

( %)

5.2
25.0
28.4
21.6
19.8

Percent Distribution
o---10---20---30---40---so---60
I ■■■

I

I

I

I

••••••••••••• I

············••I
•••••••••••
I
••••••••••

I

----1----1----1---- ---- ----

28.l
(n)

0
50
22
44

(n)

0
34
51
31

(n)
0

24
35
57

(%)

0.0
43.l
19.0
37.9

( %)

0.0
29.3
44.0
26.7

Percent Distribution
o---10---20---30---40---so---60
I■

I

I

I

I

I

I•••••••••••••••~••••••
I
l ■■■■ •••••I
I
I
I
l•••••••••••••••••••I I
1----1----1----1----1----1---Percent Distribution
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I■
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I••••••••••••• I
I

I
I
I
I

I
I
I
I

1----1----1----1----1----1----1

( %)

Percent Distribution
0---10---20---Jo---40---so---60

o.o

I•

20.7
30.2

49.1

I

I

I
I
I•••••••••••••••
I ■■■■■■■■■■

I
I
I

I
I
I
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I
I
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SAFETY SUMMARY
SAFETY SCORE (0-50)
Very low
Low
Average
Good
Excellent
Averag e saf e ty s core
Recommend sco re o f 4 0+
SEATBELT USAGE
No re s p o nse
Seldom e ver we a r S.B.
Oc casi o nally
Mos t of th e t i me
All o f the tim e

(n)

(%)

0

o. o
o. 9

l

20
52
43
36 . 3
(n)
0

13
19
24
60

DRINKING AND DRI VI NG
No response
Ev en a ft er many dr i nks
Af t er a f e w drin k s
Ra r e ly
Ne v e r d rink a nd d r i v e
Neve r d r i nk

(n)
6
11

NO. ALCOHOLIC DRI NKS/WK
No r espo n se
None
1 to 4
5 TO 9
10 TO 19
20 TO 29
30 or more

(n)

Average d r inks/wk
Recommend less than 6/wk

17 .2
44 . 8
37 . 1

20
33
24
22

32
21
40

I
I

I
I

1• ■■■■■■■■ 1

I
I

I

I
I

I

I••••••••••••••••••••••

I
I

I

I

I
I

I

I

1•••••••••••••••••••1
I
I
1----1----1----1----1----1----1
Percent Distribution
0---10---20---Jo---40---so---60

0.0

I•

11. 2

16. 4
20.7
51.7

( %)

5.2
9.5
17.2
28.4

20 . 7
19.0

( %)

27.6
18.1

10
5
0

0.0

6.5

I•
I•

(%)

34.5
6.9
8.6

8

Percent Distribution
o ---10---20---3o---4o---5o---6o

4. 3

I

■■■■••

I

I
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I

I

I
I
I

I
I
I

I
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o---10---20---3o---4o---5o---6o
I• ■■ I
I ■■ .. •

I
I
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I••••••••••
l•••••••••I
1----1----1---- ---- ---Percent Distribution
0---10---20---Jo---40---so---60
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....... ••I
I
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... I
I
I
1 ■■ .. I
I
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I .. I
I
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I•
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II
I
I
I
I
I

I

I
I
I
I
I
I
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CANCER RISK SUMMARY
SELF BREAST EXAM
No respon se
Practices SBE monthly
Does not practi ce SBE

. Page -

Percent Distribution
(n )

19
24
37

( \)
23 . s
30 .o
46 .3

o ---10---20---30---40---so---60

( \)

0---10---20---Jo---40---so---60

10.0
66.3
11. 3
8.8
3. 8

! ■•••••••••••••••••••••••••••••
I ■■■■■■
I
I
I
I
I

Recommend mo nthly SBE

I I I I
I••••••••••••••• I I I
I••••••••••••••••••••••• I I
1----1----1----1----1----1----1
I ■■■■■■■■■■■■

Percent Distribution
GET REGULAR PAP SMEAR
No respon s e
Yes, annually
Yes, every 2 yr s
No, not re gu la r l y
No, uteru s r e mov ed
Rec ommend e v e ry 2 years

(n )

8
53
9
7
3

I• ■■■■
l ■■■■ I
I ■■
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

1----1----1----1----1----1----1
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06-23-1986

WE LLNE SS ATT I TU DE SUMMA.RY
ATTITUDE TOWARDS WELLNESS
Low intere s t (0-41)
Growing int e r est ( 4 2- 5 5
High intere s t (56-61)
Av e r well . Atti t. sco r e
Rec o mm e nd s c o re of 5 6+
HEALTHFUL LIF ES TYLE IS . ..
Drab & un i nt e r es ting
Not sure
Fun and r e wardin g
Av e ra g e s c ore ( 3-15)
Ide a l sc o r e 15
HLTH PR I M. DET ERM . BY ...
He re di ty/m ed i ca l care
No t sure
Ch o i ce o f lifestyle
Av erage score (3-15)
I dea l score 15
WI LLINGNE SS TO CHANGE ...
Not very li k el y
Not sure
Ve ry li k ely
Av erage score (3-15)
Ideal score 15
EM PLOYER ' S HEALTH CONCERN
Not very concerned
Not sure
Very concerned
Average score (2-10)
Recommend score of 8+
HOW I USE HL INSURANCE
Get all claims I can
No opinion
Keep claims to minimum
Average score (1-5)
Ideal score 5

. Page -

(n)

( \)

l

0.9

29
86

25.0
7 4. l

67

( \)

2. 6
39 . 7
57.8

17
99

I■
I
I
I ■ ■■■■■■■■■■■■

I
I

I
I

I
I

I
I

I••••••••••••••••••••••••••••••

Percent Distribution
0---10---20---Jo---40---so---60
I■
I
I
I
I
I ■■■■■■■■■■■■■■■■■■■■

I
I

I
I

l•••••••••••••••••••••••••••••I

1----1----1----1----1----1----1

11. 6
(n)
0

Percent Distribution
0---10---20---Jo---40---so---60

1- ---1----1----1----1----1----1

59. 8
(n )
3
46

11

( \)

0.0

14.7
85.3

Percent Distribution
0---10---20---Jo---40---so---60
I■
I
I ■■■■■■■

I

I

I

I

I

I

I

I

I

I

I ■•••••••••••••••••••••••••••••

1----1----1----1----1----1----1

13. 3

(n)
0

30
86

(\)
o.o
25.9
74.l

Percent Distribution
0---10---20---Jo---40---so---60

I•

I

I

I ■■■■■■■■■■■■■

I
I

I
I

I
I

I
I

I••••••••••••••••••••••••••••••

1----1 ----1----1----1----1----1

12.6
(n)

14

77
25

12.1
66.4
21.6

Percent Distribution
0---10---20---Jo---40---so---60
I ■■■■■■
I
I
I
I
I
I ■•••••••••••••••••••••••••••••
I ■■■■■■■■■■■
I
I
I
I

(\)

Percent Distribution
0---10---20---Jo---40---so---60

(\)

1----1----1----1----1----1----1

6.2
(n)

22
18
76

3.9

19.0

15.5
65.5

l ■ ••••••••I
I
I
I
I
I•••••••• I
I
I
I
I
! ■•••••••••••••••••••••••••••••

1----1----1----1----1----1----1
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06-23-1986
Page - 12

WELLNESS ATTITUDE SUMMARY
HL INSUR. COST CONTAIN.
Hl insur refund h e lpful
No opinion
Hl insur refund no he l p
Averag e score (1-5)
Ideal score 5

(n)

36
39
41

( %)
31. 0

33.6
35. 3

3 .1

Percent Distributio n
0- -- 10---20---Jo---40---so---60
! ■■■ ■■■■■■■■■■■■■

I

I

I

!••••••••••••••••• I I I
!••••••••••••••••••
I
I
I
1----1 - ---1----1 - ---1----1----1

HEALTH PRACTICES SUMMARY

HEALTH PRACTICES SCORE
Zero
One
Two
Three
Four
Five
Six
Seven
Av e ra ge sco r e
Recomm e nd sc o r e of 6+
Av e ra ge per son yr s l ost
Tot a l p e r so n y rs los t

(n)
0
1
5

12
32
39
19
8

( %)

o.o
0.9
4.3
10 . 3
27 . 6
33.6
16.4
6.9

Percent Distribution
0---10---20---Jo---40---so---60

•

•

I

I

■■
I
■■■■•

I

I

I
I

I
I

·1

I

I

I

I

I
I

••••••••••••••I

I

•••••••••••••••••
•••••••• I
I
••• I
I
I

I
I
I

----1----1----1----

----1

4.7
4. 7
5 4 0.5

Ba se d o n the 7 Good Health
P ra c t i ces and Longev ity Study.
Hea lth prac t ices score is the
numb er of good health practices
cur r ent ly being followed.

OVERALL WELLNESS SCORE
Very low (0-19)
Low (20-39)
Average (40-59)
Good (60-79)
Excellent (80-100)
Average wellness score
Recommend score of 60 +

(n)

(\)

21
85

0.9
0.0
18.l
73.3

9

. 7. 8

1
0

66.8

Percent Distribution
0---10---20---Jo---40---so---60
I■
I
I
I
I
I
I
I■
I
I
I
I
I
I
1 ■ ••••••••1
I
I
I
I

!••••••••••••••••••••••••••••••
1 ■■■■ 1
I

I

I

I

I

1----1----1----1----1----1-- --1
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AEROBIC HEART RATE CHART
AGE

Percent Maximum Heart Rate
60 %
70 %
80%

20

120

140

160

25

1 17

136. 5

156

30

11 4

133

152

35

111

12 9. 5

148

40

108

126

144

45

105

122.5

140

50

102

1 19

136

55

99

1 15 . 5 -

132

60

96

11 2

128

For mula : 220 minus age = maximal heart rate.
Multiiply that number by .6 for 60%, .7 for
70 %. and .8 for 80 %. This is your target
zone.
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John E. Gobble, DHSc., RD
Wellsource, Inc.
15431 S. E. 82nd Drive , Suite F
PO Box 569
Clackamas, OR 970 15
March 22, 1989
TO WHOM IT MAY CONCE RN:
This is to confir m t hat Shawn J. McGahey has been given
permission to us e t he f ollowing materials in the Appendices of
her thesis:
Wellsource, In c . Inf ormation Sheet
Pages 5 and 7 f~ om th e FI TNESS ASSESSMENT MANUAL
Pages 1 thr ough 19 from the BICYCLE ERGOMETRY MANUAL
Sample LIFE Pe r sonal Report
Wellness Work book to go with the Personal Report
Sample LIFE Corporate Report
If you have any questions , please feel free to call me.
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